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Customer Acceptance Readiness Review (CARR) Phase I Report,

CSM 012

In accordance with the provisions of NAS9-150, Exhibit R,

paragraph 1.0.6 the Phase I CARR Report has been prepared.

This document represents the information required by the NASA

to accurately assess the CSM for acceptance.

The Phase I CARR Report includes information available through

the completion of individual systems test (13 June 1966)• This

doc,mment covers the systems associated with CSM 012, CM and

SM (NAA), and the G&N (ACED/MIT-1L). Additional information

resulting from the systems assessment meeting or CARR board

meeting will be included in the Phase II CARR Report•

Refer questions concerning the CARR Report or other CARR

activities to the CARR Project Administrator, J.F. Parker,

D/642, Phone 213-923-8111, Ext. 5303, or F. Mohr, D/64Z,

Phone 4333.

Note to contracts: Transmit this information to NASA; include

CARR Administrators on distribution list.

J.F. Parker

Technical Assistant

Apollo Test & Operations
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CARR SCOPE

PUR POSE :

The CARR is a final review conducted between NAA and

NASA to formally evaluate CSM systems performance.

O.l.Z

O. 1. B

S U MMAR Y

The CARR project consists of:

(i) The Phase I CARR report - a comprehensive technical

document summarizing events that occurred during test

operations, functional problems, corrective actions

taken, and reliability analysis to demonstrate ability of

the CSM to perform its designated mission.

(z) The Systems Assessment - an informal NAA/NASA

working meeting to assess in detail the CSM based on

the published Phase I CARR report.

(3) The Pre-CARR - an internal NAA briefing to finalize the

detail CARR agenda of open items remaining from

Systems Assessment and additional unresolved new problems.

(4) The CARR - a formal meeting directed by a CARR

board to evaluate the CSM based on the systems assess-

ment findings and the Mission Simulation Run (MSR)/

integrated test results.

(s) The Phase II CARR Report - a compilation of the

Systems Assessment and CARR meeting minutes and

action responses.

For the inter-relationship between CARR

activities, see the CARR functional flow

chart, on following page.

GENERAL INFORMATION

Phase I CARR Report inputs, documenting all requi.red

information progressively, are completed at the end of

0-3



combined systems testing by all departmental CARR
Administrators who are totally responsible for the com-
pleteness and quality of information submitted by them.
These coordinated inputs are immediately collated and sent
to Publications by the CARR coordinator as the Phase I
CARR report. Approximately four days later, the finished
printed report is distributed. This report is not updated.

Systems Assessment _meeting is held based on the CARR

report to identify and close most discussion items in support

of the CARR board meeting. The Systems Assessment

meeting will include working group meetings during a morn-

ing session and a summary session during the afternoon.

Minutes for the summary session and the systems working

group meetings are prepared by the CARR coordinator.

However, in order to ensure that information is not omitted,

the working group chairmen prepare and initial the rough

draft of each working group's meeting minutes.

Action Assignments, as documented in the minutes, are

complied with and documented in writing prior to the Pre-

CARR meetings which are held internally and separately at

both NAA and MSC to finalize the detail CARR Agenda of

open items which require CARR board resolution.

Pre CARR is a series of short informal meetings to define

the remaining open or controversial problems from the

Systems Assessment and NASA PreCARR for inclusion into

the detail CARR Agenda.

CARR meeting is held after a "quick-look" data review of

the final accepted plugs-out mission sequence run (MSR).

Spacecraft formal acceptance is granted at the CARR meet-

ing by the customer.

Minutes of the CARR meeting are prepared jointly by the

NASA and NAA CARR coordinators to formally document the

CARR board resolutions and action assignments.

Action Assignments, as documented in the minutes, are

complied with as soon as possible if identified as constraints

0-4
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to CSM shipment; or as scheduled at Downey or the field

site if not constraining. Action responses are documented

in writing.

Phase II CARR Report will include Systems Assessment and

CARR minutes, integrated test results, and action responses,

and is distributed in progressive increments as available.

This report complements the phase one report and summa-

rizes the conclusions reached at the meetings.
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0.1.4 REQUIREMENTS AND RESPONSIBILITIES

CARR SCOPE - Section 0. I, Phase I Report

Summary of CARR purpose, methods used for data

accumulation and meeting concepts.

(Responsibility, CARR Coordinator)

SPACECRAFT NARRATIVE - Section 0. g, Phase I Report

Summary of CSM history during Downey checkout

activities documenting significant dates and test phases.

(Responsibility, ATO Advance Planning/TPE)

SYSTEMS ORGANIZATION - SectionX. 0, Phase I Report

Subsystem listing to identify the name of major equip-

ments included within each system section of the report.

(Responsibility, CARR Coordinator)

SYSTEMS TEST RESULTS - Section X. i, Phase I Report

Brief summary of test accomplishments by OCP or

significant problems/anomalies by subject, problem/

cause, and corrective action taken.

(Responsibility, ATO)

ENGINEERING ANALYSIS - Section X. I, Phase I Report

Engineering analysis of problems which could

possibly affect the spacecraft mission objectives.

(Responsiblity, Engineering)

PROBLEM SUMMARIES - Section X.2, Phase I Report

Provided onNAA format (Form 2958-G new 1-66).

Only mutually selected significant APS's will be

included.

(Responsibility, Reliability)
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HARDWARE SUMMARY - SectionX. 3, Phase I Report

Certification test summary is provided on NAA format

(Form TEMP-R&E 1056).

(Responsibility, Reliability)

CERTIFICATION�FLIGHT HARDWARE DIFFERENCES -

Section X.4, Phase I Report

Special exceptions between the CTN and CSM hardware

are identified on NAA format (Form TEMP TBD).

Normally, CTN and CSM differences are indicated
in the CTN.

(Responsibility, Reliability)

WAIVER/SCN/RFC INFORMATION - Section X. 5, Phase I

Report

Identification of pending and open waivers and SCN/s

required from the end item specification. Includes

exceptions required by each CSM from the AFETRM

127-i Range Safety Manual not previously documented.

Status of open RFC's assigned at the CDR for this CSM.

(Responsibility, Engineering)

OPEN ITEMS FOR DOWNEY - Presentation at CARR,

Phase II Report

Summary of all significant tasks which remain to be

accomplished between CARR and ship

(Responsibility, ATO)

OPEN ITEMS FOR THE FIELD - Presentation at CARR,

Phase II Report

Summary of all MCR's (Mod Kits) and other significant

tasks which will be transferred to field at CSM ship.

(Responsibility, Field Operations)

0-8
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OPEN ITEM REPORT - Handout at Systems Assessment and

CARR

Detail identification of open wore - ATO daily recap.

(Responsibility, Spacecraft Operations Support)

CRITICAL LIFE COMPONENTS - Handout at S.A. and CARR,

Phase II Report

Accumulation of operating times required by process

spec MAOZ01-0077.

(Responsibility, Quality Control)

INTEGRATED TEST RESULTS - Presentation at CARR,

Phase II Report

Summary of integrated test. Problems are included

as discussions in CARR meeting minutes.

(Responsibility, ATO)

CSM COMPARISON - Handout at Systems Assessment

Summary of the differences between the as built and

as designed configuration; as well as a CSM 012 to 008

c ompar ison.

(Responsibility, CMO)

"WAIVERS LIST - Handout at Systems Assessment

List of all waivers request against the CSM.

(Responsibility, Engineering)

RFC LIST - Handout at Systems Assessment

List of all RFC's from the ACDR for this CSM.

(Responsibility, Engineering)
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SCN/MCR LIST - Handout at Systems Assessment

List of all SCN's and/or all MCR's since the _CDR for

this CSM.

(Responsibility, Engineering)

SINGLE POINT FAILURE SUMMARY - Handout at Systems
Assessment

List of all potential single point failures that would

affect crew safety.

(Responsibility, Reliability)

CTN STATUS - Reference Copy Only

Copy of latest monthly CTN status report.

(Responsibility, Engineering)

PROBLEM SUMMARIES - Reference Copy Only

All problem summaries applicable to this CSM.

(Responsibility, Reliability)

SYSTEMS ASSESSMENT MINUTES - Phase II Report

Documentation of Systems Assessment (S.A.) meeting.

Includes only problems discussed in meeting either

open or closed.

Phase 11 Report.

(Responsibility,

(Coordinated by,

Distributed as the first section of the

Working Group Chairman)

CARR Coordinator)

S.A. ACTION RESPONSE - Phase II Report

Documentation of all open problem resolutions

assigned in the S.A. minutes. Distributed as the

second section of the Phase II Report.

(Responsibility, as assigned)

(Coordinated by, CARR Coordinator)
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CARR MINUTES - Phase II Report

Documentation of CARR meeting. Includes only

problems discussed in meeting and information

inserted by board direction. Distributed as the third

section of the Phase II Report.

(Responsibility, CARR Coordinator)

CARR ACTION RESPONSE - Phase II Report

Documentation of all open problem resolutions

assigned in the CARRminutes. Distributed as the

fourth and final section of the Phase II Report.

(Responsibility, as assigned)

(Coordinated by, CARR coordinator)

CARR MEETINGS

The Systems Assessment and CARR meetings are

defined above, These require joint participation by
NAA and NASA

(Coordinated by, CARR Coordinator)

CARR PARTICIPATION

All activities associated with CARR are administered

through a central point within each department. The

individuals assigned to this responsibility for CSM 012

are designated below.

CARR Responsibility/Designation l_q ame

Project Administrator

NAA Coordinator

NASA Coordinator

ATO Administrator

Engineering Administrator

Reliability Administrator

Quality C ontr ol Admini strator

G&N Administrator

Field Site Support

Configuration Support

Contracts Support

ATO Advance Planning Support

NASA RASPO Support

ATO SC Operations Support
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SPACECRAFT NARRATIVE

Mission Abstract

Mission AS-Z04A is designated as the primary mission for

Launch Vehicle SA-Z04 and Spacecraft 01Z. It will be a

manned configuration, open-ended flight of up to 14 days

duration. This will be the first flight for an Apollo space-

craft in the manned configuration.

The Spacecraft is to be launched by a Saturn IB from Launch

Complex 34, Kennedy Space Center (KSC). Subsequent to

liftoff, vertical rise is maintained for i0 seconds, after

which the launch vehicle performs a roll maneuver to

achieve the programmed flight azimuth of 72 degrees from

north. Simultaneously with the roll maneuver, an S-IB pitch

program is initiated, followed by a gravity tilt program.

S-IB/S-IVB separation will occur at 144 seconds after lift-

off with S-IVB J-2 engine ignition occurring approximately

2 seconds later. The Launch Escape Tower is jettisoned

20 seconds after 5-2 ignition. Manned Space Flight Net-

works (MSFN) close loop (RF) guidance will then steer in

the launch vehicle to a desired 105 nautical mile circular

earth orbit. The CSM will separate from the S-IVB after an

inertially stabilized condition is achieved. The CSM will

practice transposition and simulated docking using the

stabilized S-IVB as a target.

During the mission, the following maneuvers in coordination

between the astronauts and MSFN may be performed.

• S-IVB/CSM transposition

• CSM orbital (first orbit) plane change

• First-orbit transfer and circularization

• Second-orbit plane change

• Third-orbit plane change

Second-orbit _ansfe_ and minimum impulse

maneuver

0-13



O.Z.2

• SPS deorbit maneuver

• Pre-entry sequence

Splash down will occur shortly after the'deorbit maneuver,

optimately 13. 8 days after lift-off, in an area close to

Hawaii.

Schedule Analysis

Schedule 1 of Figure 1 "Downey Test Schedule Space-

craft 012" was based upon MDS 9, SCA 8-30A issued on

24 November 1965. This schedule reflects a Manufacturing-

ATO transfer date for both Command Module and Service

Module of 31 December 1965, with a resultant completion

of Downey Tests on 17 May 1966 and a completion of Prep-

aration for Shipment on 31 May 1966.

The Service Module was actually transferred into ATO on

31 January 1966 and the command module on 3 March 1966.

Having anticipated the late turnover of the modules into ATO,

the Spacecraft 012 Test Team issued a preliminary revised

S/C 012 ATO Downey detailed checkout schedule in

January 1966. This schedule defined the tests and work

level required but did not define either the turnover date or

the ship date since neither could be ascertainable prior to

the transfer of the spacecraft or the update of MDS 9,

SCA 8-30A.

Upon receipt of the Service Module on 31 January 1966,

therefore, the ATO checkout schedule issued in January 1966

was the controlling document which was made official by the

issuance of MDS 9, Rev I, SCA 9-11A.

Schedule 2 of Figure I "Downey Test Schedule, Space-

craft 012" was based upon MDS 9, Revision I, SCA 9-11A

issued on ii March 1966. This schedule took into con-

sideration the late transfer of the spacecraft into ATO and

the test and work level definition of the ATO checkout

schedule of January 1966. The completion of Downey test

operations was scheduled for 9 July 1966, with a shipment

of the SM to KSC of 15 July 1966 and shipment of the CM to

KSC on l August 1966.

0-14
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O.Z. 3

0.2.3.1

O.Z.3. i. I

Schedule 3 of Figure i "Downey Test Schedule, Space-

craft 012" was based upon a revised S/C 012 ATO Downey

detailed checkout schedule issued by the Test Team on

Z6 April 1966. As a result of careful reappraisal of the

activities required to complete S/C 01Z Downey operations,

the new plan was developed to improve the scheduled ship

date of the spacecraft.

The new plan reflects a final installation period after comple-

tion of test operations, during which a modified ECS System

will be installed and tested. The aft heat shield and all

applicable modification kits will also be installed during this

period.

This Test Team schedule reflects the actual transfer dates

into ATO of the modules. Shipment of the SM to KSC is

scheduled for 12 July 1966 and shipment of the CM to KSC

is scheduled for 15 July 1966.

Schedule 4 of Figure i "Downey Test Schedule, Space-

craft 012" was based upon MDS 9, Revision I, SCA 9-15A

issued on Z9 April 1966. The reason for the SCA was to

reflect the latest ATO test plan (Schedule 3) which revised

the Command Module ship date from 8-i-66 to 7-15-66.

Figure 2 shows the actual detailed Downey checkout schedule

history and the planned remaining work effort. It is

expected that the CM ship date of 15 July and the SM ship

date of 12 July will be met.

Significant Events

Test All Operations

Service Module

Transfer of responsibility for the SC 01Z from Manufac-

turing to ATO (Apollo Test and Operations) was effected on

31 January 1966.

Tests on the SM were initiated in Building 290 where elec-

trical power bus isolation verification and low pressure

leak tests were performed. Subsequent to completion of the

above tests, the SM was moved to the Building 260 pressure

0-16
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0.2.3.1.2

test cell. Proof pressure, leak, and functional tests on the

Service Module's Service Propulsion System (OCP-4064),

ECS and EPS Water-Glycol System (OCP-5017), and Cryo-

genic Storage System (OCP-5048) were performed. The

major problem area was the identification and correction of

leaks throughout all systems.

Simultaneously to the above SM pressure tests, the SM SPS

Engine leak and functional checkout (OCP-4131)was per-

formed in Building 288, followed by SPS Engine movement

to the Building 290 BME area where the SPS Engine Actuator

checkout was performed.

At the completion of OCP-5048, the SM was returned to

Building Z90 for modifications and pre-power preparation.

The Building 290 Test Cell operations on the SM were com-

pleted in 22 working days.

Command Module

Transfer of SC 012 CM from Manufacturing to ATO was

effected on 3 March 1966.

The CMwas moved to the Building i pressure test cell

where bus isolation verification, connector verification,

and top deck thruster checkout tests were performed.

Subsequent to completion of these tests, proof pressure,

leak and functional checkout of the Command Module's RCS

(OCP-4171), ECS (OCP-5511), and pressure vessel

(OCP-4172) were accomplished.

Again, a major problem area was the identification and

correction of leaks throughout all systems. Due to inner

structure leaks that could not be located immediately,

OCP-417Z was not completed in the test cell. The CM was

moved to B-290, where inner structure leaks were found

and repairs made. OCP-4172 was completed in the B-Z90

north air lock.

During OCP-4171 RCS flushing operations, the particle

count test on System "A" indicated contamination. An

investigation disclosed that a faulty drying cart (GSE) was

the problem. A reflush of System "A" was accomplished,

0-18
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0.2.3.2

at which time an RCS fuel tank leakage problem and potential

contamination in the oxidizer tank necessitated the replace-

ment of both RCS propellant tanks in the "A" Systems.

At the completion of OCP-5511, the CM was returned to

B-290 for modifications and pre-power preparation. The

Building i Test Cell Operations on the CMwere completed

in 30 working days.

Moa_ification Period

Work that was deferred until completion of pressure tests

and accomplished during this period was as follows:

SM

A. Rework CSS (Cryogenic Storage System) Control

Box

B. Rework PDU (Power Distribution Unit) - MCR's

1208 & 1209

C. Circuit Interrupter Checkout - TPS

D. Prep. Engine Bay for Engine installation

E. Install SM Fairings

F. SPS Oxidizer Tank Seal change

G. Repair and recheck Signal Conditioners

H. install SPS z--,_g_ne

i. Leak check Service Propulsion System

J. Paint touch-up

K. SPS gimbal alignment test

L. Install KCS Quads

M. Horizontal and vertical weight and balance -

OCP-3019

0-19



0.2.3.3

CM

A. Troubleshoot and repair CM leaks

B. Circuit Interrupter checkout

Co Move to B-290 north airlock and perform leak

checks

D. Install Main Display Panels and Black Boxes

E. Install Crew Compartment Heat Shield

In parallel to the above work, effort was expended in clear-

ing squawks open at transfer plus those accumulated during

pressure tests and accomplishing EO's applicable to space-

craft systems. The modification phase, which lasted

12 working days for the CM and 4Z working days for the SM,

ended with the completion of the CM Crew Compartment

Heat Shield installation and subsequent stacking of the

spacecraft in Station ZC in preparation for Individual

Systems Tests.

Individual Systems Tests

After the spacecraft was stacked in Station ZC, the CM RCS

Engines and CSM Umbilical were installed. At the same

time the Phase III G&N installation was accomplished per

OCP-6500.

In preparation for spacecraft power-on tests, a single point

ground check was made and the test configuration was

verified utilizing OCP's i0030, 10058, and 10060. At the

completion of the test configuration OCP's, Initial Power-On

was accomplished utilizing OCP-111Z.

Individual Systems Tests were conducted in parallel when-

ever possible in order to save time. The general order of

tests performed were: Scientific Equipment C/O, Data

Systems Equipment, Communication System Equipment,

Flight Qualification Tape Recorder, ECS, Fuel Cell GSE/

ACE-ACE Integration, Sequential Events Control System,

EPS, SPS, Fuel Cell Simulated System, SCS, G&N, and P_CS.

0-20



0.2.3.4

0.2.3.5

0.2.4

Individual Systems Tests was culminated with Frequency
Response Tests (OCP-7018) and Systems Compatibility
Checkout (OCP-0126).

Integrated System Test

In preparation for Integrated Systems Test, the test con-

figuration will be verified utilizing OCP's I0030, I0058, and

10060. At this time, EO's and OCP squawks, required to

be cleared prior to the start of Integrated Systems Test,

will be cleared.

Subsequent to the above, Mission Ready and Abort (OCP-

0129), Simulated Mission (Plugs in OCP-0129), and Mission

Profile (Plugs OutOCP-0!30) tests will be performed.

Final Installations

Following completion of Integrated Systems Test, a final

installation period will be required during which a modified

V.CU System will be installed and tested utilizing OCP's 5049

(ECS Subsystem), 5050 (ECS Servicing), and 5051 (I_CS

Functional Checkout). The aft heat shield and all applicable

modification kits will also be installed during this period.

Final shipping preparations will complete Downey checkout

operations.

Operations Review

The original Downey checkout program for Spacecraft 01Z

was defined in Section 6 of the Operational Test Plan,

SID 65-304-3, "Section III of Vehicle Plan for Spacecraft 012

(SA-204) Downey Operatior_al Test Plan" dated

20 January !966.

This test plan delineates all the Operational Checkout Pro-

cedures (OCP's) to be accomplished through the test phase

including component pressure test, systems pressure tests

and spacecraft individual, combined and integrated systems

tests. The checkout program was followed, with the

following exceptions:

0-21



Pressure Test

4130

4174

1013

1112

1509

4129

OCP

SPS Engine

Leak and

Functional

Checkout -

SM

RCS Quad

Assemblies

Proof, Leak,

and Func-

tional Check-

out - SM

OCP

Initial

Power-Up

Power

Distribution

Test, CM-

SM

Fuel Cell

Simulated

System

Checkout

RCS

Solenoid

and Engine

Flow Check -

CM

Exception

Replaced

by 4131

Documentation

IL No. ATO-D-SGS-

4-66-1709

Dated I February 1966

From C.J. Krilowicz

Replaced

by 4175

IL No. ATO-D-SGS-

4-66-1709

Dated 1 February 1966

From C.J. Krilowicz

Individual Systems Test

Exception Documentation

Deleted IL No. ATO-D-SGS-

4-66-1430

Dated Z February 1966

From W.R. Hutchinson

Added IL No. ATO-D-SGS-

4-66-1430

Dated Z February 1966

From W.R. Hutchinson

Added IL No. ATO-D-SGS-

4-66-1450

Dated 4 April 1966

From W.R. Hutchinson

Deleted IL No. ATO-D-SGS-

4-66-1709

Dated l February 1966

From C.J. Krilowicz

O
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4640

4641

4642

8O59

10029

10060

10062

OCP

RCS Quad

Gas Flow

And Valve

Si gnatur e

Backup for

4640

Backup for

4640

U. D. L.

Tape

Ve rific ation

Test Con-

figur ation

Che ckli st -

Vehicle

Pretest and

Post-Test

Test Con-

figuration

Checklist -

Crew

Compartment

Controls

Test Con-

figuration

Checklist -

GSE Pretest

(Fluid)

Exception

Deleted

Deleted

Deleted

Added

Added

Added

Deleted

Documentation

IL No. ATO-D-SGS-

4-66-1719

Dated 7 March 1966

From C.J. Krilowicz

OCP started, but not

completed - no IL in

file.

IL No. ATO-D-SGS-

4-66-1719

Dated 7 March 1966

From C.J. Krilowicz

IL not numbered

Dated 23 March 1966

From P_. W. Brearey

IL No. ATO-D-SGS-

4-66-1430

Dated 2 February 1966

From W.R. Hutchinson

IL No. ATO-D-SGS-

4-66-1430

Dated Z February 1966

From W.R. Hutchinson

_T 4-_o_ in _1_
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3502

3503

Spacecraft Systems Compatibility Tests

OCP Exception Documentation

Thruster

Installation

and Con-

figuration

for QVVT

Deleted IL No. ATO-D-T012-

66 -55

Dated 9 March 1966

From N.H. Casson

QVVT

Vibration

Station

Re adine s s

Deleted IL No. ATO-D-T012-

66-55

Dated 9 March 1966

From N.H. Casson
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1.0 ELECTRICAL POWER SYSTEM

The Electrical Power System (EPS), for purposes of the CARR,
consists of electrical subsystems, equipment and assemblies
as listed herein. The EPS performs basic functions within
the CSM which include provisions for power distribution, dc
power source (except fuel celIs--CARR Section 2), dc to ac

power inversion, automatic voltage and current control, dis-

plays and manual control.

Electrical Wiring

Power Distribution Buses

Storage Batteries

Static Inverter s

Battery Charger

Sensing and Automatic Control

Manual Controls

Circuit Breakers

Displays

GSE

I-2



1.1.1.1

1.1. I.Z

SYSTEMS TEST RESULTS

OCP-P-IIIZ-SC012 - Power Distribution Test CM/SM

SCOPE

This OCP verified the isolation of the AC busses, proper

operation of fuel cell motor switches, ability to accurately

and safely apply ground power to the spacecraft busses, and

to accurately and safely remove ground power from the

spacecraft busses.

RESULTS

Test completed satisfactorily. No spacecraft hardware or

design problems. Problems that were encountered were due

to spacecraft connector configuration and/or GSE cable con-

figuration or GSE patching and defective diodes in the DC

ground power unit.

PROBLEM

Seq. 02-004, Panel 18 Fuel Cell 1 Main Bus A. Flag

indicated barber pole should be gray.

CORRECTIVE ACTION

CM/SM umbilical connector not mated to SM Jll. Recon-

nected Pll/Jll, P12/Jl2, Pl3/Jl3 and P8/J8, whichwere

disconnected on a TPS subsequent to OCP-P-10030 and not

reconnected.

D,_ TT_m_,T _" a T!ON

_T A

_A Squawk _,_o lll__nn_

TPS #OCP-1112-005

PROBLEM

Seq. 03-008, no voltage reading on CC0345 AC voltage main

bus 2 phase C, should be ll0 to 120 volts AC.

!-3
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D

i.i.1.3

CORRECTIVE ACTION

Defective patch wire in C14-203 J-box. Corrected patch

wire in C14-203.

DOCUMENTATION

NAA Squawk #OCP-I112-006

TPS-OCP- I112-007

PROBLEM

Seq. 03-015, CRT reading for AC Bus 2 Phase B became

intermittent or zero should be I05 volts AC.

CORRECTIVE ACTION

Downlink program had been reloaded several times prior to

this problem arising and ACE Cal Data inserted a lower

limit for CC0344 that was too high. Reloaded downlink

computer with proper Cal Data.

DOC UMENTA TION

NAA Squawk #OCP-III2-007, TPS-OCP-IIIZ-008

i-5



1.1.2

i.i.2. I

OCP-P-III5-SC012 - Electrical Power System

Functional Checkout

SCOPE

This OCP demonstrated the functional integrity of the

Electrical Power System by ACE/Spacecraft display control

and operation of the Fuel Cell, Caution/Warning, D.C. ,

A.C. and Gimbal Motor Circuitry with use of Fuel Cell

Substitute Unit, facility DC power, facility and S/C

inverter AC power.

RESULTS

OCP was successfully accomplished. Problems encountered:

Design wiring error in panel C!4A7 C/B 9 and C/B I |

corrected by EO #483858. In proper caution and warning

system indications due to two moisture seals in J511, J513

and J514 and J511. Outer plastic shell cracked when torqued

with two moisture seals installed.

Miswiring of CZ2-2A67 (panel 18) $22 and $23 caused motor

switch chatter when inverter l was switched OFF. Two

incorrectly routed wires in J850 caused erroneous fuel cell

3 02 flow rate.

Miscellaneous problems with 200 OHM 5 watt bus load

resistors until they were completely insulated and wrapped.

Inverter l could not be turned off due to miswiring of motor

switch C14S6.

PROBLEM

Seq. 04-054 Main Bus A read 0 VDC, should be Z9 to

38 VDC.

CORRECTIVE ACTION

Wires connected to load side of panel C14A7 C/B 9 and

C/B ii were reversed. Wire No. 2PI06A6 (to CI4A7CB9-2)

was interchanged with wire #1Pl06A6 (to C14A7 C/Bll-2)

per EO #483858

I-7



1.1.2.2

I.I.Z.3

DOC UMENTA TION

NAA Squawk #OCP-11 15-007

TPS #OCP-I 115-004

EO #483858

TPS #VI 6-EPS-102

PROBLEM

Seq. 06-114, AC Bus 1 fail and AC Bus 2 fail lamps did

not light on panel 11.

CORRECTIVE ACTION

Found two moisture seals installed in caution and -warning

unit C28-2A77J511 com_ector. Removed one seal per

EO #431470 and EO #431471.

NOTE: Examination of J511 disclosed crack in outer plastic

sealing shell (Ref. Sqk #OCP-lll5-015) connector

was reinstalled finger tight. Sqks V16-EPS-157 &

166. Connectors will be torqued to 5 +/- I inch

pounds per spec. MA0305-0005.

DOCUMENTATION

NAA Sqk-OCP-i 115-013

TPS-OCP- 111 5-006

EO #431470

EO #431471

Spec. MA030 5-0005

NAA Sqk VI6-EPS-157 and 166

PROBLEM

Seq. 06-100 weak tone in CCR bump hat (J165 connector)

CORR ECTIVE ACTION

Poor pin/socket contact due to double moisture seals in

connectors C28-2A77J513, J511 and J514 (ref. NAA Sqks

#OCP-II15-13 and 36). Removed the extra seal. TPS

VI7-EPS-081 verified equal tone volume in bump hat con-

nected to J164, J165 and J166.

1-9
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1.1.2.4

I.I.Z. 5

I.I.Z.6

DOCUMENTATION

NAA Sqk #OCP- 1 115-13, 16, & 36

TPS VI 7-EPS-081

PAR 22784

PROBLEM

A. Seq. 06-197 ZOO OHM 5watt resistor momentarily

shorted to ground. B. Seq. 07 200 OHM 5 watt resistor

lead from TB67-3 momentarily shorted to an ECS line.

CORRECTIVE ACTION

A. Replaced resistor and insulated leads. B. Properly

insulated resistor and leads and reconnected.

DOCUMENTATION

NASA Sqk. VI6-EPS-3

MR #91476

PROBLEM

Seq. 10-031, when panel 18 AC Inverter 1 switch

(C22-2A67S22) was set to OFF Inverter I motor switch

C14S6 chattered.

CORRECTIVE ACTION

Panel 18 AC Inverter 2 switch (CZZ-2A67S23) not wired per

print and terminals 4 and 5 of (C22-2A67S22) shorted

together. Rewired per V16-761865 wire list and cleared

short by proper installation of wires.

DOC UMENTA TIO N

NAA Sqk #OCP-II15-023, NAA Dwg. V16-761865, TPS

#OCP-I i15-010

PROBLEM

Seq. 17-068 floodlight S/N 05883 began smoking (not

related to circuitry involved in Seq. 17)
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i. 1.2.7

1.1.2.8

CORRECTIVE ACTION

Removed and replaced floodlight

DOCUMENTATION

NAA Sqk #OCP-III5-030

TPS-VI 6-COM-115

P_R 22753

PROBLEM

Seq. 18-046 & 057, Panel Ii fuel cell I and fuel cell 2

lamps lighted - should not be lighted.

CORRECTIVE ACTION

Found two moisture seals installed in C22-2A77J513 and

J514. Mated connectors with one seal installed.

DOC UMENTA TIO N

NAA Sqk #OCP-II15-36 and 38

TPS #OCP-I115-012

NAA Sqk VI6-EPS-166

PROBLEM

Seq. 18-047A, Fuel Cell 3 0Z flow rate SCZ144 reads

0. 57 ib/hr on CRT, panel 18 meter indicates 0. 76 ib/hr.

CORRECTIVE ACTION

Corrected improper routing of two wires on instrumentation

connector J850.

DO C UMENTA TIO N

NAA Sqk #OCP-II15-37

TPS #OCP-I I15-012

D

11
A_13



1.1.2.9

I. l.Z. lO

PROBLEM

Seq. 12-101, Panel 18 AC Inverter 1 switch (CZ2-ZA67S22)

would not turn off Inverter 1 DC input.

CORRECTIVE ACTION

+DC wires to C14S6 X1 and Y1 were both connected to X1

terminal. Connected wires to X1 & Y1 per print.

DOCUMENTATION

NAA Sqk #OCP- 1 I15-46

NAA Sqk #V16-EPS-165 and 167

TPS Vl 6-EPS-108

TPS V! 6-EPS-!20

PAR 22782

PROBLEM

Seq. 14-007, DC current battery charger out CC0215 reads

0. 98 AMPS on CRT should read ELL, Panel 18 meter indi-

cates 0 AMPS.

CORRECTIVE ACTION

Replaced SCE J1 1 module differential amplifier CRT now

reads 0. 01 AMPS and 39 volts DC.

DOCUMENTATION

NAA Sqk #OCP- 1115-049

NAA Sqk VI6-EPS-167

TPS-EPS- i24

PAR 21038

NAA ATO Systems Supr
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i.2 PROBLEM ANALYSIS - ELECTRICAL POWER SYSTEM

Apollo Problem Summaries are generated by NAA/S&ID, Apollo Reliability and

Design Engineering departments.

Those Problem Stmm_aries which were "Unresolved" on May 19, 1966 were ._ointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permitting changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Stmnaries of S/C 009 flight anomalies applicable to S/C 012 and recent

significant problems occurring in the Certification Test Programs and S/C Oll

and S/C 012 checkout programs may also be included.

Each Problem Su_nary is categorized as resolved, explained, or unresolved.
These are defined as follow_:

Resolved Problem: Corrective action has been taken on S/C 012.

Explained Problem: Corrective action has not been taken for S/C 012,

but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.

t_ Rc_i_bility ProJc_t En_+n-+er
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Page 2 o£ 2

A/s- 3s .Am

Fa_ure Effects:

Po:_ntial decrease in insulation resistance and dielectric strength breakdown due

to zoisture penetration and corrosive contaminants in the following systems (typical)

son_ degradation of function could occur. Criticality of major functions are listed.

1. Attitude Gyroscopes - Part No. ME493-O005-OOO_ Crit II.

2. Premod Processer - Part No. MFA78-OO21-OO24 Crit II.

3. Signal Conditioner - Part No. ME901-OO81-OOO3 Crit III.

&. PMC Telemetry - Part No. ME901-OO83-OOO3 Crit II.
or - Part No. _tE901-OO81-OiO_ Crit II.

5. Pitch and/or Yaw Electronics Control Assembly

RCS - Part No. ME901-O168-O31& or ME901-O168-O32&

During re-entry only Crit I.

2-F-@G

Sc_e_,,lo: Complete re-test 5-1-66

=_-onsible _'anag_r, E. _. Yason 0/697-900

1-20
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i. 3 HARDWARE SUMMARY - ELECTRICAL POWER SYSTEM

Information from the following sources was used in the preparation of the

Hardware Summary:

Certification Test Network

Certification Test Summary

Configuration Data

Supplier Data

Receiving Inspection

Personal Contact with Suppliers

Configuration Control

Operational Checkout Procedures

Acceptance Data Packages

Flight Test Data
Problem Action Records

Operating Time Data

1 -31
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i. L CERTIFICATION TEST

HARS_ARE DIFFERENCES VS FLIGHT HARDWARE

ELECTRICAL POWER SYSTEM

There are no significant differences between Certification Hardware
and Flight Hardware.

APPROVED BY:

Certification Pr6_ect _ngineer

i-41



1.5 WAIVERS, SCN 's AND RFC 's - ELECTRICAL POWER SYSTEM

The following waivers, SCN 's and RFC 's for CSM 012 are pending

or open as of 8 June 1966:

CARR NO. WAIVER/SCN/RFC NO. SUBJECT STATUS/REMARKS

i. 5.1 EDC/JCA A5-2A6A

5-5-66
Deletes Pyro

battery voltage
measurement s

MCR & SCN in work

1.5.2 SCN 38 to

SID 6&-iO80

&-ii-66

Changes to non-
essential bus

configuration

Pending NASA

Approval

1.5.3 SCN 228 to

SID 64-1237

4-11-66

Block I load

grouping on non-
essential bus

network

Pending NASA

Approval

1.5.4 SCN 235 to
SID 6/,-1237

4-28-66

Block I -O00A

Inverter config-
uration for Phase

Voltage Unbalance

Pending NASA

Approval

Engineering Manager

Project _gineer
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Z.0 FUEL CELL/CRYOGENIC SYSTEM

The Fuel Cell/Cryogenic System (F/C-CRYO), for purposes

of the CARR, consists of fuel cells and cryogenic subsystems

equipment and assemblies as listed herein. The fuel cells

provide energy conversion to electrical power; the cryogenic

subsystem provides storage and distribution of hydrogen and

oxygen for the fuel cells, and oxygen for the ECS.

FUEL CELL SUBSYSTEM

Fuel Cells

Controls

Displays

Radiator s

GSE

CRYOGENIC STORAGE SUBSYSTEM

Hydrogen Storage Tanks

Hydrogen Distribution Equipment

Oxygen Storage Tanks

Oxygen Distribution Equipment

Controls

Displays

GSE
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SYSTEM TEST RESULTS

OCP-P-1509-SC-012 - Fuel Cell Start-up and Checkout.

SCOPE

This checkout was performed in mated configuration in

Station ZC. The purpose of this procedure was to verify the

ability of the spacecraft to operate fuel cell electrical power

plants. The testing also proved ACE, GSE, and fuel cell

compatibility except that the simulators were used instead

of fuel cells.

RESULTS

2.1.1.1

The test was conducted in B/Z90, Downey from 5/19/66 thru

5/27/66. All spacecraft problems encountered during the

test are listed in the problem section which follows.

PROBLEM - H Z and O Z Shutoff Valves Inoperative

FC#1 0 2 shutoff valve (ME284-0116-0002) S/N 06553843 1505

was burned out. FC#1 H 2 shutoff valve (ME284-0117-0002,

S/N 10024A-630030) was stuck in the OPEN position.

CORRECTIVE ACTION

2.1.1.2

Both H z and O Z reactant shutoff valves were removed and

replaced with MEZ84-0289-0001 valves (0 2 S/N 06553J041002

and H 2 S/N 06553J041001).

DOCUMENTATION

SQK5, 6, 9, and i5, T/S TPS OCPI =on_v7-004, TPS OCP-!509-

007, 008, 009, and 010, E.O. 386900 PAR's ZZ768 & 22775

PROBLEM - Fuel Cell i and 3 Wiring Reversed on H$ ax,d

O Z Reactant Valves

During the vacuum cycle it was found the on the H 2 and the O 2
4- 4"¢

reactant _hu_o_ valves, the FC! and FC3 wiring was reversed.

2-3



2.1.1.1 Engineeriny, Analysis

The valves were damage_ due tu a "nczmpatibi]ity _etwecn th_

ACE progr_ and th_ DTrc latchf_g relay module :,rh'ch in turn

controls the S/C H2 a_d C2 reactant shutoff valves. Ccrrectfive

actions %a_'en by Engineering included a review of programming

requirements and sub-programs for compatibility with relays,

and l-eplacement of three ]atchir_g rela_-s with c_,nve_tio_a]

relays. F.E.O.399991 effecting the C14-268-]C] _n Ctati¢_ 2C

_¢as released 6--16-66.
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2.1.1.3

2.1.1.4

CORRECTIVE ACTION

The _viring was corrected per "B" revision of V17-942107

which incorporates the wire change E. O.'s, 466923 & 466904.

DOCUMENTAT ION

SQK 18, TPS EPS 080, E.O. 466923, E.O. 466904

V17-942107 "B".

PROBLEM - Unable to verify Barber Pole on Fuel Cell #i

0 2 Reactant Valve. Closed Indicator

The Fuel Cell #i 02 reactant shutoff valve indicator circuit

switch would not close, therefore, no event light or barber

pole could be obtained.

CORRECTIVE ACTION

Remove & replace 02 Reactant Shutoff Valve ME284-0289-001

S/N 6553J04100Z with new MEZ84-0289-0001 S/N 6553J041003

DOC UMENTAT ION

SQKZZ, 25, T/S TPS OCP 1509-013, TPS VIT-EPS-082,

EPS TAIR SQK #212 PAR 22916

PROBLEM - 02 Flowmeter Readouts are Low on FCI, 2 & 3.

During purge operation, FC1, 2, & 302 flowmeters read

low and did not correspond to ACE readouts.

CORRECT,rVE ACTION

Open Problem

DOCUMENT AT ION

SQK29 (Low Flowmeter Readout), T/S TPS OCP-016,
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2.1.1,5

2.1.1.6

2.1.1.7

PROBLEM - S14-014 FDS PG-1 was low.

PG1 was reading i70 psig S/B 225+25 psig.

CORRECTIVE ACTION

Re-adjusted PR-1 per OCP-P-1509-SC 01Z

DOC UMENTA TION

Sqk #2

PROBLEM - S14-014 FDS - Unable to pull vacuum

Unable to pull a vacuum in H 2 System

CORRECTIVE ACTION

HV-2 G.H.C. was loose and was re-installed - problem

corrected

DOCUMENTATION

Sqk 3, T/S TPS OCP-1509-004

PROBLEM - S14-014 FDS - Unable to manually operate LV-4

Unable to manually operate G35LV4

CORRECTIVE ACTION

No problem - mechanic error - manual override was not

being turned far enough.
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Z.I.I.8

2.1.1.9

Z.I.I. IO

Z.I.I. II

DOCUMENTATION

Sqk 4

PROBLEM - S14-014 GHC leaks excessively

Ground Half Coupling HV-2 leaks excessively.

CORRECTIVE ACTION

Retorqued "B" nut on HV-Z GHC

DOC UMENTATION

Sqk 7, T/S TPS OCP-!509-004

PROBLEM - S14-014 B nut leaks

Small leak at HV-1 Q. H.C. "B" nut

CORRECTIVE ACTION

Retorqued "B" nut at HV-I GHC

DOC UME NTA TION

Sqk 8, T/S TPS OCP-1509-4

PROBLEM - S14-014, CB-I pops

Circuit breaker on S14-014 J-Box pops

CORRECTIVE ACTION

Remove; replace CB-I circuit breaker

DOCUMENTATION

Sqk Z6, S14-014 TAIR Sqk 55, T/S TPS

OCP-1509-014, PRR i19789

PROBLEM - Lost 2.8 VDC on S14-014

Lost 28 VDC power from S14-014 J-Box due to G35LVZ6

shorting out
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2.1.1.12

2.1.1.13

CORRECTIVE ACTION

Remove; Replace G35LV26.

DOC UMENTA TION

Sqk 20, T/S TPS OCP-1509-012, PRR 119788

PROBLEM - S14-014 - FC 5990 reads low

GN 2 purge pressure FC5990 reads 75 psig S/B 100±10 psig.

CORRECTIVE ACTION

ACE problem - corrected by ACE

DOCUMENTATION

Sqk 27, TPS S14-014-024

PROBLEM - Could not get FCI on Bus A

Could not connect FCI to Bus A using ACE.

CORRECTIVE ACTION

ACE problem - corrected

DOC UMEN TA TION

Sqk 30, TPS - OCP 1509-015
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2.1.2 OCP-P-5048-SC-012 - Cryogenic Storage Systems Proof

Pressure Leak Checkout

SCOPE

This test was performed to verify the Cryogenic Gas Storage

System Electrical Sub-system, to proof pressure test and

leak check the 02, H 2 and N 2 subsystems and to functionally

check the system components.

RESULTS

Test not completed. Test completion will be accomplished

after O Z tank installation and prior to ship.
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2.1.3

2.1.3.1

TPS VI7-EPS-069 and TPS VI7-EPS-070 - H 2 Tank 1 & Z

SCOPE

The H 2 tanks have been replaced after completion of

OCP-5048-S/C 01Z. TPS-EPS-069 checks out the heater

resistance in H Z tanks l & 2. TPS-EPS-070 checks out the

H 2 tank 1 & Z fan motor operation.

RESULTS

The H Z tank heater checkout for tanks 1 & 2 indicated that all

heater resistances are in tolerance. This indication was

achieved after the heater thermocouples were closed. The
TT 4-_

rlZ tank #1 fan motor _lie_.._,_.-1---,. indicated +w_,,e....k #! fan motors

were operating proper. Checkout of the fan motors for the

H Z tank #Z indicated fan motors were inoperative. Trouble-

shooting indicated that several pins were recessed on

panel 13 connector. This problem was corrected and fan

motors were operative.

PROBLEM - H 2 Tank #Z Fan Motor Inoperative

H Z tank #Z fan motor was inoperative due to recessed pins

in panel 13 connector.

CORRECTIVE ACTION

Recessed pins in connector CO3W15175 on panel 13 were

repaired per Sqk 19Z and 195.

DOC UMENTA TION

SQK 192, SQK 195, TPS VI7-EPS-070, TPS VI7-EPS-071
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2. 1.4 TPS V17-EPS- - Leak Check O 2 Tanks

SCOPE

This TPS leak check is performed to verify the leakage rate

at the tank interface "B" nut connections and the coupling

poppets leak rate are within specification.

RESULTS

Test will be performed after 0 2 tanks are installed and prior

to ship.
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2.1.5 TPS VI7-EPS- and TPS VI7-EPS- - 0 2 Tank I & 2
Heater and Fan C/O

SCOPE

These TPS check out the heater resistance in the 0 2 tank 1 &

2 and verifies operation of the fan motors of O 2 tank i _ Z.

RESULTS

Test to be accomplished after 0 2 tanks are installed and

prior to ship.

¢ffNA_ATO _tems Supr
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2.2 PROBLEM ANALYSIS - FUEL CELL/CRYOGENICS

Apollo Problem Summaries are generated by NAA/S&ID, Apollo Reliability and

Design Engineering departments.

Those Problem Summaries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permitting chan_es in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Summaries of S/C 009 flight anomalies applicable to S/C 012 and recent

significant problems occurring in the Certification Test Programs and S/C Oll

and S/C O12 checkout programs may also be included.

Each Problem Summary is categorized as resolved, explained; or unresolved.
These are defined as follows:

Resolved Problem: Corrective action has been taken on S/C 012.

Explained Problem: Corrective action has not been taken for S/C O12,

but rationale exists to permit the hardware to

be used for S/C O12.

Unresolved Problem: Problem is neither resolved nor explained.

_ Reli-abi[ity Project Engineer

2-21



',o ,,0 1

ql

_z_ _ o

I-_ "

__ b_ o

zz _ _,_
_

_ ._

._ _, _ .

__o o_
., a._

• r"_ °

2-22

¢/3
er_

I

<(

0

ILl

(*

I

b3

7

L
i

oo

c_
c_

cd

0



0
o_

c_

r-i
0

_0

._ 0

o_ ®

u
o_ _

1¢1
,_ 0 "_
o,J

•._ o _

°
*,

•_ o

o o

o

_.o .offl

'_ m N

_ o
o % 0"l

m _] tD

_o _j_ 40

e._

_ .r.t
r4 • _" 0

0 ., _ ,---i O_ O;

(,J
v

xO

0

'0
I I

•_ L"- i"-
o 0", 0",
_ ,,0 ,,0

°r-t
m _

0:) 0

(',,Z
I

_ I::_,,

2 -Z3



IWiO o

,-.4 I'_

"Ti o

&TOS

I / _novA
/ _-_J. o_
[ _ _H , M
zz_.UlVI _ _ I 0

&5_li_I &I,i iIIlm III

"" i

i[ 2-26

0

0

0

O

o

o

M

1,4

o

O

o

,o 0

0 o

o o

o o

o o

e-t ._

_4

M 1,4

O O

o '_

a _

o

o

0

a
O

O

_o e-

o

0

0

a
O

o

1,4

1,,4

o

o

o

a
O

o

1,4

Itt



._.' HARDWARE SUMMARY _ FUEL CELL/CRYOGENICS

Information from the following sources was used in the preparation of the
Hardware Summary:

Certification Test Network

Certification Test Summary
Configuration Data

Supplier Data

Receiving Inspection

Personal Contact with Suppliers

Configuration Control

Operational Checkout Procedures

Acceptance Data Packages
Problem Action Records

Operating Time Data

2-25
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CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARDWARE

FUEL CELL/CRYOGENICS

There are no significant differences between Certification Hardware
and Flight Hardware.

APPROVED BY :

Certification-Proj_'_t Engineer
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2.5 WAIVERS, SCN 's AND RFC 's - FUEL CELLS/CRYOGENICS

The following waivers, SCN's and RFC's for CSM 012 are pending

or open as of 8 June 1966:

CA_ NO.WA_R/SC./_C NO. SUBJECT STATUS/REMARKS

2.5.1 SCN _/_ to EPS Radiator area NAA to Submit

SID 6A-i080 reduced to 2/3 of ECP

5-17-66 previous

2.5.2 SCN 238 to Eliminates 30 hour NAA to Submit

SID 6&-1237 standby time for ECP

5-3-66 cryo tanks

Engineering Manager

P_gineer
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

3. ENVIRONMENTAL CONTROL SYSTEM

3.0

3.1

3.2

3.3

3.4

3.5

Systen-x "_- --" +"v r g_,,lZa _lon

Systems Test Results

Problem Summarie s

Hardware Summary

Cert/Flt Hdw Differ enc e s

Waiver/SCN/RFC Information
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3.0 ENVIRONMENTAL CONTROL SYSTEM

The Environmental Control System (ECS), for purposes of the

CARR, consists of environmental control subsystems, equip-

ment and assemblies as listed herein. The ECS performs basic

functions on board the CSM which include provisions for heat

transferring from the CSM, atmosphere for life support, potable

and waste water, pressure suit loads and waste material

disposal.

WATER GLYCOL SUBSYSTEM

Environmental Control Unit

Space Radiators

Cold Plates

Cabin Air Heat Exchanger

Controls

Displays

GSE

OXYGEN SUBSYSTEM

Environmental Control Unit

Surge Tank

Cabin PreSSurre Relief Valve

Controls

Displays

GSE
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WATER MANAGEMENT SUBSYSTEM

Waste Water Storage

Potable Water Storage

Controls

PRESSURE SUIT SUBSYSTEM

Environmental Control Unit

CO?_ Absorber Canister Assembly

Controls

WASTE MANAGEMENT SUBSYSTEM

Waste Storage Compartment

Urine Dump Nozzle

Vacuum Cleaner

Controls
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3.1.1.1

SYSTEMS TEST RESULTS

OCP-P-5017A-SC-012 - ECS and EPS Water-Glycol Systems

Proof Pressure, Leak, and

Pressure Decay Check

SCOPE

This test was performed to:

. Proof pressure and externally leak check the S/C 012

S/M ECS.

2. Make an external leak check and a pressure decay check

of the SC 012 S/M Water Glycol lines interfacing with

the fuel cells.

o Proof pressure, functionally check, pressure decay and

anexternal leak check of the SC 012 Supplemental Water

System.

RESULTS

A total of 10 mechanical and five (5) metallurgical joints

were determined to be leaking during performance of the

OCP. Following repair of these leaks, the systems success-

fully passed allowable leakage rates.

PROBLEM - ECS Check Valve Leak

The check valve P/N ME284-0152-0001 was found to have an

internal leak, nullifying its check functions.

CORRECTIVE ACTION

The valve was replaced with a duplicate item which sub-

-- _.-J. ...... J £" .................... • -

DOC UMENT AT ION

Squawk No. 17 - OCP-P-5017A TAIR Book and PAR 10960.
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3.1.1.2

3.1.1.3

3.1.1.4

PROBLEM - Pressure Regulator Flow

Flow was detected through the water system pressure

regulator P/N ME284-0315-0001 while in the "OFF" position.

CORRECTIVE ACTION

The regulator was removed and replaced with a duplicate

item which subsequently performed normally.

DOCUMENT AT ION

Squawk No. 26 - OCP-P-5017A TAIR Book and
TPS-5017A 007. PAR 19147

PROBLEM - Fuel Cell Leak

While pressurizing Fuel Cell Loop 1 Water Glycol System,

flow was detected from Fuel Cell Loop 3 Water Glycol

System.

CORRECTIVE ACTION

New water glycol lines, V17-454555-77 and V17-454555-79

were mocked and installed to correct the system
inte r connection.

DOG UMENT AT ION

Squawk No. 18 OCP-P-5017A TAIR Book; Squawk No. 18 -

EPS TAIR Book; TPS-5017A-006; TPS-5017A-008; TPS-

EPS-16; and EO M48509Z. PAR 19148

PROBLEM - Leaks in ECS Water Glycol Joints

Leakage was detected in five mechanical joints of the system.

CORRECTIVE ACTION

Voi-shan seals were installed and the connections torqued

and leak checked. Following repairs, the system leakage
was 21 SCCH with 40 SCCH maximum allowable. (Helium)
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3.1. I.5

3.1.1.6

DOCUMENTAT ION

Squawks Nos. 4, 8, II, 12 and 16 - OCP-P-5017A TAIR

Book and TPS-5017A-003, 004, and 005.

PROBLEM - Leaks in Supplemental Water System

System Leakage was noted at two mechanical joints and two

soldered junctions. An additional soldered junction was

thought to be cracked, however, this was erroneous as an

X-Ray showed no crack and no leakage was detected.

CORRECTIVE ACTION

The leakage in the two mechanical connections was corrected

by insertion of Voi-shan seals, torqued and leak checked.

The two leaking soldered unions were removed and replaced.

There was pre-stressing apparent in each line which

required remocking before unions could be soldered. Final

leakage rates of the system were:

Water System - 29 SCCH; 202 SCCH maximum allowable. (He)

Low Pressure N 2 System 6.55 SCCM; i0 SCCMmaximum

allowable. (Helium)

High Pressure N 2 System 0.5 psig Decay in one hour;

0.7 psig decay in one hour maximum allowable.

DOC UMENT AT ION

Squawk Nos. 19, 20, 21, 25 and 27 - OCP-P-5017A TAIR

Book.

PROBLEM - Leaks in EPS Water Glycol Lines

welded joint during performance of the OCP.
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CORRECTIVE ACTION

Voi-shan seals were installed in the three mechanical

connections, torqued and leak checked. The faulty weld

joint was reworked but a subsequent leak check revealed

continued leakage. MR action was generated and the weld

reworked, correcting the leak.

DOC UMENTAT ION

Squawks Nos. 33, 34, 35, 36 and 37 OCP-P-5017A TAIR

Book; and MR 107349.
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3.1.2

3.1.2.1

OCP-P-5511A-SC-012 - CM ECS System Leak and Proof

Pressure Checkout

SCOPE

This test was performed to proof pressure and externally

leak check the SC 012 C/M Environmental Control System.

Subsystem checks were performed on:

Water Glycol Subsystem

Water Management Subsystem and Oxygen

Subsystem (I00 psig, 20 psig, and

90 psig subsystems)

R ES ULTS

This test was run in Building i, Pressure Test Cell, and

prior to this time, gross leak checks were performed on the

various subsystems on a non-interference basis with the

CM RCS system checkout, OCP-P-4171A. The Water

Management Subsystem checks were completed successfully

and met the required allowable leakage rates. The water

glycol subsystem proof pressure and external leak detection

sequences were completed, however, due to leaks behind

the ECU, the subsystem did not meet the allowable leakage

rates.

The 100 and 20 psig oxygen subsystems proof pressure and

external leak detection sequences were completed success-

fully, however, the high pressure (900 psig) subsystem

proof pressure and leak detection were not completed due to

• _:_=. Agreement was reached between NAA and NASA to

complete the unaccomplished tests and objectives in

Building _na after repairs to the water glycol and high

pressure oxygen subsystems were completed. OCP-P-

5511-SC-0i2 was sold to NASA-with the above exceptions

and objectives to be p_i_fomm_d at a later d__te in Building 290.

PROBLEM - Water Pressure Relief Valve Leak

In Sequence 04-007, water subsystem failed to maintain 18 to

22 psig on PG-207 due to excessive leakage. The valve(5.23)

relief valve was not properly detented in the off position.

3-13



3.1.2.2

3.1.2.3

CORRECTIVE ACTION

Reverify relief valve operation in Sequence 08. Relief valve

was properly positioned and performed satisfactorily upon

recheck in Sequence 08.

DOCUMENTATION

Squawk No. 3 - VI6-OCP-5511-TAIR Book.

PROBLEM - Leaks in Waterline Joints

Leakage in ECS System Mechanical (B-Nut) joints, solder

joints, and welded joints.

CORRECTIVE ACTION

Mechanical (B-Nut) joints were repaired by installing

Voi-shan seals, torquing and leak check. Soldered joints

were repaired, by reheating in some cases, where allowed

or by removing and replacing unions, resoldering, X-raying

and leak checking. Welded joints were repaired by MR

disposition and then rewelding, X-raying and leak check.

DOCUMENTA TION

Squawks 4, 5, 6, 7, 11, 12, 13, 14, 15, 16, 17, 18, 19,

21, 23, 24, g5, 27, 28, 29, 30, 31, 33, 34, 35, and 38-

V16-OCP-5511 TAIR Book.

20,

PROBLEM - Excessive Leak in Water Management System

The leak rate exceeded 24 SCCM allowable in Water

....... _ ........ Subsystem.

Excessive leakage in system distribution iine joints and water

pressure relief valve which was not fully in off position.

CORRECTIVE ACTION

Repaired system distribution line joints {Ref. Problem

3. 1. 2.2) and troubleshooting the over-board pressure relief

valve operated satisfactorily when properly detented in off

position.

3-15



3.1.2.4

3.1.2.5

3.1.2.6

DOCUMENTATION

Squawk No. i0, VI6-OCP-5511 TAIR Book TPS-OCP-5511-

003.

PROBLEM - Leaks in W/G Line Joints

Water Glycol Subsystem excessive leak rate due to many

leak sources at "B" nuts, solder joints and welds.

CORRECTIVE ACTION

Troubleshooting TPS-004 was worked to isolate and correct

leaks in system. TPS-OCP-5511-004 had to be closed out

due to command module being moved from B/l Test Cell to

B/290. n_...._,I=o_+4 ....... _nt_nu_d in B/2Q0, and seq 01,

gross leak check, was satisfactorily completed.

DOCUMENTATION

Squawk 26 - VI6-OCP-5511 TAIR Book & TPS-OCP-5511-004

TPS-ECS 017 leak check ECS

PROBLEM - One Pound Bottle Seal Failure

Defective O-ring seal and plug in i lb. 0 2 bottle.

displaced when at proof pressure of i, 345 psig.

did not adequately cover O-ring.

CORRECTIVE ACTION

O-ring

Hex on plug

EO M496494. V16-613001 removed and replaced with new

type seals and plug.

DOCUMENTATION

Squawk No. 38, VI6-OCP-5511 TAIR Book EO M496494.

V16-613001

PROBLEM - Defective 0 2 Line Union

Defective line/union on O 2 subsystem I-" _,_ig_ pressure fill

connection. Line/union separated when at proof pressure of

i, 345 psig due to a defective joint.
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CORRECTIVE ACTION

The line was removed and replaced and passed X-ray and
leak checks.

DOCUMENTATION

Squawk No. 38, V16-OCP-5511 TAIR Book
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3.1.3

3.1.3.1

OCP-P-5049-S/C-012 ECS Subsystem

SCOPE

This test was performed to:

o Make an external leak check on the S/M ECS water

glycol system and internal leak checks of various

components of this system.

Z, Make an external leak check on the C/M ECS ;;Tater

glycol system less the ECU package.

Be Verify component operations of the C/M water manage-

ment system and an external leak check of the system.

. Completion of this test will be done upon the complete

installation of the ECU at which time re-verification of

the W/G, water management and oxygen external leak

checks will be made.

RESULTS

The C/M water glycol system had a gross leak rate of

•75 SCCM vs an allowable of .91 SCCM. The C/Mwater

glycol system components that were checked performed

within allowable limits. The S/M water glycol system had

a gross leak rate of . 15 SCCM vs an allowable of . 66 SCCM.

The individual component checks of the S/M water glycol

system were all within specified limits. The water manage-

ment system had a gross leak rate of i. 95 cc/min vs an

allowable of 24 cc/min.

PROBLEM - Leaks in S/M W/G System

Gross leak rate of S/M ECS water glycol was excessive

CORRECTIVE ACTION

Troubleshooting initiated to determine leaks, discovered

leaks in installation of line for servicing S/M. Corrected

leaks and re-ran OCP successfully.

_-_i



3.1.3.2

DOCUMENTATION

SQK #II TPS 5049-007

PROBLEM - Faulty Potable Tank Quantity Transducer

Potable Tank Quantity transducer did not give an accurate

readout. The troubleshooting verified the transducer to be

open thereby giving erroneous readouts.

CORRECTIVE ACTION

The potable tank assembly was replaced with another unit.

Verification of new unit to be run pending new calibration

curve.

T A" _" _T _rDOCU_N .... TA . ION

SQK 23 TPS 5049-008

PAR 22927

3-23



3.1.4 OCP-P-5050-S/C-012 ECS Servicing

SCOPE

Sequence 04 of this procedure provided the operations

necessary to evacuate and service the water glycol system

of the command module.

RESUL TS

The W/G system of the command module less the ECU was

connected to the SK 1229 vacuum set-up and a vacuum, of

200 microns was obtained prior to servicing. The system

was charged with W/G and no major problems were encoun-

tered. Sufficient volume exchanges were made and W/G

samples taken from the spacecraft were satisfactory.

PROBLEMS

No problems.

DOCUMENTATION

Not applicable.
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3.1.5 OCP-P-505 1-SC-012 ECS Functional Checkout

SCOPE

This test will provide the operations necessary to check the

operation of the cabin fans, the water glycol pumps, and the

various temperature control systems of the water glycol

system. The operation of the suit compressors and the

associated controls of the suit circuit will also be checked

during this test.

RESULTS

The Environmental Control unit (ECU) is presently at the

supplier (AiResearch) for updating and qualification testing.

The complete testing specified above will be accomplished

upon the installation of the ECU in S/C 01Z. The cabin fans

and the cabin temperature control system performed satis-

factorily per an information TPS.

An information TPS (TPS-ECS-037) was run to check cabin

temperature control operation because this system is a

completely isolated system and has proven to be troublesome

in other spacecrafts.

A TPS-ECS-040 was run to checkIMU flow and temperature

adjustment to provide flow and temperature required by the

G/N for their testing, the IMU simulator was installed and

the GSE adjusted accordingly.

The Cabin Temperature Control functioned satisfactorily

and the required temperature and flow of W/G to the lIVIU

has been provided.
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3.1.6 OCP-P-5136 S/C-OIZ Waste Management System

SCOPE

This test performs a gross leak check of the installed waste

management system and verifies component internal leak rates

are within allowable limits.

RESULTS

Data recorded will be the leak rates of the various loops of

the waste management and internal leak rates through various

components.

Test cannot be scheduled at this time but will be prior to

accomplishing OCP-P-0!29.

D
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3.1.7 ENGINEERING ANALYSIS

The Block I Master End Item Spec., SID 6&-1237, specifies that

the repressurization control of the cabin absolute pressure

regulator must supply a minimum oxygen flow rate of 5.9 lb/hr

during repressurization. The oxygen flow restrictors must be

capable of supplying a minimum flow of this rate plus the

metabolic consumption of the crew of 0.23 lb/hr plus the

allowable command module leakage of 0.2 lb/hr; or a total

oxygen flow rate of 6.33 lb/hr. The two SC 012 oxygen flow
restrictors supply a total flow of 6.2& lb/hr. This is only

1.5% below the required minimum and is acceptable since the

cabin repressurization time will not be significantly increased.
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3.1.7

3.1.7.1

TPS-ECS-039 Flowrate Check O Z System

SCOPE

This test was performed to check the flow through the

restrictors of the command module oxygen system.

RESULTS

Flow through one restrictor was determined to be 3.2 ibs/

hour and flow through the other restrictor was 3. 0 ib per

hour.

PROBLEMS - None

CORRECTIVE ACTION

Flow through both restrictors are within limits specified by

Engineering.

DOC UMEN TA TION

EO 447155

EO 4Z034Z
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3.1.8 TPS- ECS 017 Leak Check ECS

SCOPE

This test was performed to check the external leakage of the

command module water glycol and oxygen systems to insure

these systems were ready for OCP checkout.

RESULTS

A pressure decay check on the water glycol system at

55 psig indicated zero decay in 48 minutes. Two leaks were

found in the oxygen system, one in a 'B' nut and another in

the l# 0 2 bottle plug. These were repaired and successfully

rechecked. All joints in the 900, i00 and 20 psig portions

of the oxygen system were checked and no leaks were found.

A pressure decay on the 900 psig O Z system was run at

150 psig with no decay noted in Z0 minutes. Removal of the

i# O Z bottle for X-ray inspection, and the 0 2 panel for

qualification testing limited further testing on TPS 017.

Following reinstallation of all Oz system components,

sequence 03 of OCP-P-5049 will be run to leak check and

functionally verify all O Z system components.

Note: At time of going to press, tests

documented in this section were not complete.
Documentation of final test results will

be provided in Phase II Report.

NAA A/TO S_stem$_upr
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"_.? PROBLD4 ANALYS,IS - ENVIRONMENTAL CONTROL STSTEM

Apollo Problem Summaries are generated by NAA/S&ID, Apollo Reliability and

Design En_ineerin_ departments.

Those Problem S_mmaries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion fn this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permitting chan_es in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Sunmaries of S/C 009 flight anomalies applicable to S/C 012 and recent

siAnnificant problems occurring in the Certification Test Programs and S/C Oll

and S/C 012 checkout programs may also be included.

Each Problem Summary is categori_ed as resolved, explained, or unresolved.
These are defined as follows :

Resolved Problem: Corrective action has been taken on S/C 012.

Explained Problem: Corrective action has not been taken for S/C 012,

but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.

_A R_liability Project Engineer
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q. 3 HARDWARE SUMMARY - ENVIRONMENTAL CONTROL SYSTEM

Information from the following sources was used in the preparation of the

Hardware Summary:

Certification Test Network

Certification Test Stmnary

Configuration Data

Supplier Data

Receiving Inspection

Personal Contact with Supp]zlers

Conflguration Control

Operational Checkout Procedures

Acceptance Data Packages
Problem Action Records

Operating Time Data
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CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARDWARE

ENVIRO_4ENTAL CONTROL SYSTEM

The pages which follow indicate the significant differences between the

Certification Test Hardware and Flight Hardware.

APPROVED BY :

Certification Project Engi_?e'er

O
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CERTIFIKD/FLIG_T HARDWARE DIFF_CES

night Part No. Test Part No.

_ 828560-]. 8273] 0-2

Differences

TEST PART HAS, T HANDLE FOP ACTUATION

FLIGHT PART UAS I_ERNAI, hrRENCHI,_'C PROVISIONS

Part Male

VALVE-_ETERING, 02

Test Ident.

Ol I1]307
|

Certification Basis

_ " ODIFFFRENCFS IN ACTdATI .N DO NOT AFFECT FUNCTTON U}DER FI,]Gl!m ENVIRON%IENTS

i
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3.5 WAIVERS, SCN's AND RFC's -ENVIRONMENTAL CONTROL SYSTEM

The following waivers, SCN's and RFC's for CSM 012 are pending
or open as of 8 June 1966:

NO.WAI /SCN/RFCNO. SUBJECT STATUS/REMARKS

3.5.1 SCN in work 02 Restricter
Flow Rate

NAA to Submit

3.5.2 Waiver in

Process
Cabin Pressure

Relief Valve

NAA to Submit

3.5.3 Waiver in
Process

Water Tank Press.

Relief Valve
NAA to Submit

3.5.& SCN 213 to

SID 6&-1237
Add Relief Valve NAA to Imp!emen&

3.5.5 SCN 185A to

SID 6&-1237
CO2 Sensor Range NAA to Implement

3.5.6 SCN 215A to

SID 6_-1237
Urine Disposal NAA to Implement

3.5.7 RID 012-3A-15 Suit Configuration NAA to Take

(Capability Study) Action

3.5.8 RID O12-6A-i Water Profile Pending NASA

(&-6-66) Analysis Action

3.5.9 RID 012-6A-II Thermal Control Pending NASA
(&-13-66) Data Action

Engineering Manager

P_g_neer
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4.0 COMMUNICATIONS SYSTEM

The Communications System (COMM), for purposes of the

CARR, consists of communications equipment as listed herein.

The Communications System transmits telemetry data, voice

signals, ranging and tracking signals, television information,

recovery voice and recovery beacon signals and receives

digital up-date, ranging and tracking signals and voice

transmissions.

C-Band Transponder

VHF/AM Transmitter -Receiver

VHF / FM Transmitter

VHF Recovery Beacon

HF Transceiver

Unified S-Band

S-Band Power Amplifier

VHF Multiplexer

Recovery Antennas

VHF and S-Band Omni Antennas

C-Band Beacon Antennas

Data Storage

Premodulation Processor

Up-data Link

Audio Center

Television

GSE
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I

4. COMMUNICATIONS SYSTEM

4.0

4. i

4.2

4.3

4.4

4.5

System Or ganization

Systems Test Results

Problem Summaries

Hardware Summary

Cert/Flt Hdw Differences

Waiver/SCN/RFC Information
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4.1 SYSTEM TEST RESULTS

4. I. I OCP-P-8058-S/C 012 - UDL Tape Generation and Verification

SCOPE

(I) To generate an up data link tape

(g) To verify the data format on the punched tape

(3) To provide a time line for each data word during

continuous data transmission

RESUL TS

The UDL tape was generated and verified to meet the

requirements of Spec. MAOZ01-5163 "Up-link RF tapes for

plugs out S/C-01Z and S/C 014 Downey integrated system

test. "

Punched IBM cards were used to program autonetics

computer that generated the UDL tape also should be

incorporated on future tapes due to the savings of time and

money also the utilization of a TPS instead of a OCP.

4 ! i I PROBL ........ after +_+ mlnus 1 day revlew, ...._-

punch on the C14-429 jammed.

CORRECTIVE ACTION

Deleted requirement of generation of tape, and punched IBM

cards to program autonetics computer to generate tape

DOC UMENTA TiON

EDWA #M9418, Deviation 001P #I

4.1.1.2 PROBLEM - Tape Paper Printout Failed to Print

Du±il,g v_xl,l_-u_l u£ t&p_, pape± _ pri_iLuuL £_,i_u Lu prinL

all messages or print them correctly•

4-3



_.i.I.3

CORRECTIVE ACTION

Reran all questionable readouts unable to repeat error.

DOCUMENTATION

Squawks #i through #7, Deviations 003 T #I through #7

PROBLEM - Erroneous Message

OCP called out erroneous message.

CORRECTIVE ACTION

Deleted message from tape and OCP

DOCUMENTATION

Deviations 001 P #3 through #6

4-5
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4.1.2

4. 1. Z. 1

4.1.2.2

OCP-P-8251-A- SC-012 - RF Transmission Lines and

Multiplexer

SCOPE

This test was performed to verify S/C multiplexer and RF

transmission lines in regards to insertion loss and VSWR

measurements; in accordance with Process Specification

MAOZ05-0494.

RESULTS

The RF transmission lines were satisfactorily checked

(VSWR and insertion loss}. The following problem areas

were corrected and rechecked.

PROBLEM- Plate Assy Not Floating

Plate Assy (V16-764216-Z} did not float and will tend to

damage mating connector (597) at time of installation. This

was due to insufficient slack on coax cable (V16-764464).

CORRECTIVE ACTION

Loosen clamps as required and installed larger clamp.

DOCUMENTATION

Coax Cable (V16-764464) was too rigid and plate assy

(V16-764216-2) did not float; Squawk #29 - CommTAIR

Book- sold.

PROBLEM - Torquing Requirements

Torquing requirements could not be maintained on clamps

for the following connectors:

CZ8W86P468,

C28W36P472,

CZ8W86P469,

C28W39P473,

C28W3ZP470,

C28W36P667

which were on the VHF antenna switch (C281A85) and conn.

assy. feed thru BHD (ME414-0140-0002) in crew compartment.
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4.1.2.3

4.1.2.4

CORRECTIVE ACTION

Torquing requirements were waivered by E.O. and bonding

material applied in lieu of safety wire on connectors.

DOCUMENTATION

Torque requirements on clamps not maintained - SQK #ZZ -

Comm Tair Book. Transferred to EDB-SQK #12 - Sold

E.O. #467199 waivered torque requirements. Superseded by

E.O. #467193 which adds note to DWG. V16-764390 to apply

bonding material between plate and coupling nut in lieu of

safety wire.

PROBLEM - Attenuation Readings Through VHF Antenna
Switch Unobtainable

Unable to obtain attenuation readings through VHF antenna

switch. VI-IF antenna switch (C281A85) connectors were not

identified properly; and therefore incorrectly connected.

CORRECTIVE ACTION

VHF antenna switch reidentified correctly by E. O. 's and

connected correctly. Retest of sequence 03 was performed

and proper attenuation readings obtained.

DOCUMENTATION

Could not obtain attenuation measurements through VHF

antenna switch SQK #26 and #27 - Comm TAIR Book. Trans-

ferred to EDB SQK. 14, 151. E.O. 444594 superseded by

E.O. 467191 reidentifies antenna switch correctly.

PROBLEM . Split Sleeving

"r ^..I_.L_n=_Led sleeving on the following coax connectors were found

split:

CZ8W32J93,

C28WI4JI 74

C28W31J97,

C28W48J213

C28W28J114,

The cause was undetermined.
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4. 1.Z. 5

4.1.2.6

CORRECTIVE ACTION

Problem sent to MR Epoxy applied to discrepant area on

sleeving and wrapped with mystic tape.

DOCUMENTATION

Split sleeving - SQK #28, 30, 31 and 34 - CommTAIR Book

MR's 109721 and 109722 applied epoxy and mystic tape.

PROBLEM - Connector Not Floating

Coax connector (J82) on cable V16-764464 was not floating

which restricted movement of associate hardware (UDL).

CORRECTIVE ACTION

Clamp (ME127-0012-I004) deleted. Kef EDB TAIR Book -

SQK #19.

DOCUMENTATION

Coax connector not floating - SQK #19 - EDB TAlK Book

PROBLEM - Could not fit Check USBE Sep Adapter

USBE Sep adapter could not be installed in L. E. B.

assy. (V16-764212-21) was identified and mounted

incorrectly

as plate

CORRECTIVE ACTION

Plate removed and installed to per print (V16-764390).

DOCUMENTATION

SQK #36 - Comm Tair Book - unable to fit the USBE

sep adapter into L. E.B. rack.
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4.1.3

4. 1.3,1

4.1.3. Z

OCP-P-8100-SC-01Z - Communications Systems Equipment

Checkout

SCOPE

This test was performed to functionally verify the

communication systems as specified in Process Specification

MA0205-0494.

RESULTS

All the sequences were satisfactorily performed except in

the areas covering USBE AGC - Readings. Verifications

are still open on troubleshooting TPS's. The following is

a list of the significant problems encountered during the test

run of 8100.

PROBLEM - No Communications Through CCR Position

(Panel 23)

Unable to communicate with CCR Panel 23 (C22-2A71) in

either the T/R or Rec positions.

CORRECTIVE ACTION

On Panel 23, connector P485 was replaced due to damage and

mating cormector j159 was also replaced as several pins

were bent. Retest was performed satisfactorily.

DOCUM ENTA TION

CCR unable to establish communication from panel 23

(C22-2A71). SQK. #2-8100 TAIR Book, SQK #154, 155

Com-TAIR Book. Troubleshooting TPS #8100-003. - Sold.

Connectors CZZ-ZATIW4P485 (J159) replaced. PAR 8237

PROBLEM - No Output From HF Transceiver or Elapsed

T_n-_..e_..,_4eter Running _ru^-,,_L_L Turned on.

CORRECTIVE ACTION

The shells on connectors C28-1AI3-P150 and Pl60 were

found damaged when VHF/HF package was removed from

S/C . The LES mating connectors were aligned to prevent

connector damage. A new VHF/HF (C28-IA13) package was

installed. OIdS/N-0Z67Z001-0010. NewS/N-0Z67Z001-0014.
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DOCUMENTATION

HF XCVR (CZ8-1AI3) had no output or ETM running when

turned on. SQK - 8100 - #4. Troubleshooting TPS-8100-

004. PAR 8235

4. i. 3. 3 PROBLEM - Up-Link Voice Transmission in the AM Mode

to the HF Transceiver (GZ8-1A13) was Unintelligible at the

Three Positions GEL, EGG and CCR.

CORRECTIVE ACTION

Checks on the GSE HF Transmitter showed it was being

grossly overmodulated. The GSE HF Transmitter was

readjusted to give a modulation level of approximately 75%

and no over-modulation on voice peaks.

DOCU MENTA TION

The HF transceiver (C28-IN13) up-link transmission

unreadable at the 3 S/C positions GEL, CCG, and GGR.

SQK #6 - 8100 TAIR Book

4. I. 3.4 PROBLEM - Unable to Select PGM Low Bit Rate

During DSE Record Checks, PCM low bit rate could not be

selected with Panel Z0 PGM hiflow switch.

CORRECTIVE ACTION

Panel 20 (G2Z-2A68) connector P456 was mated correctly

with S/C harness connector J176.

DOCUMENTATION

SQK #8, 9, i3 and 14. 8100 TA!R Book.

4.1.3.5 PROBLEM - C14-44Z GTS Displayed 'CTE ERROR' on

Indic a to r

CTE confirm light on C14-442 confidence test set did not

light when GTE message was transmitted to UDL from

C14-44Z. Displayed CTE error instead. The CTE was

being up-dated correctly.
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4.1.3.6

4.1.3.7

CORRECTIVE ACTION

Repaired open wire on GSE ACE carry-on cable (C14-574 -

W6} P83-23 to P83A-D.

DOCUMENTATION

No CTE confirm light on CTS. SQK #15 - 8100 TAIR Book -

Sold. Troubleshooting TPS-8100-013

PROBLEM - USBE Det. RF Output Read Zero

Measurement {CT0215} USBE Det. RF output read zero on

CRT during S-Band checkout. RF power was being

transmitted to C14-442.

CORRECTIVE ACTION

DOCUMENTATION

Measurement CT 0215 USBE Det. RF output reads zero -

SQK #17-8100 TAIR Book.

PROBLEIk4 - C14-442 CTS Displayed Verify Error on Up-

Data Check

When sending test message from C14-442 to USBE, a

"Verify Error" was indicated at the C14-442. Also, no

validity was received on ACE.

CORRECTIVE ACTION

The PSK modulation from the C14-429 (UDL BME} was used

to modulate the 70 KC up-data VCO. The PSK modulation of

the C14-442 CTS was analyzed and found to have unwanted

delay.

DOCUMENTATION

Temporary deviation 026 Item 12 (OCP-8100) written to use

C14-429 UDL BME instead of the C14-442 CTS.
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A "Verify Error" was indicated on the C14-442 when test
message was sent to the USBE - SQK #24 - 8100 TAIR Book.-

4. I. 3.8 PROBLEM - No S-Band Up-Voice or Data Operation at -II0

DBM Level.

The USBE did not process up-link messages with the C14-442

S-band generator output level set for a -ll0 DBM at the

USBE receiver; with the PRN, voice and data applied.

CORRECTIVE ACTION

Since the -ll0 dbm level is below the equipment threshold,

deviation was written to check operation at -i00 dbm level.

Operation was satisfactory at -i00 dbm.

DOCUMENTATION

Process Specification MA0205-0494 was updated to specify

new level by E.O. 418797. Could not process up-link

messages for a -100 dbm level at USBE receiver - SQK #27

and 28 - 8100 TAIR Book

4. I. 3. 9 PROBLEM - RTC 00, Abort A Reset Inoperative

Real time command 00, abort "A" reset does not turn off

the RTC01 abort "A" set light in the C/M.

CORRECTIVE ACTION

Two wires, reversed at C01WIJ59-41 and 77, were correctly

wired to wire list V16-420316. Operation on retest ok.

DOCUMENTATION

RTC 00 could not turn off RTC 01 abort "A" set light.

SQK #11 8100 TAIR book

S-band receiver AGC (CT0147) measurement read zero on

the ACE CRT. S-band antenna meter (S-band receiver AGC)

also reads zero.
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4.1.3.11

4.1.3.12

CORRECTIVE ACTION

Repaired open wire at J850-G80 operation ok on retest.

DOCUMENTATION

USBE AGC measurement CT0147 and S-band antenna meter

read zero - SQK #19 and 22 - 8100 TAIR Book. Trouble-

shooting TPS-8100-010.

PROBLEM - C14-442 CTS Displayed 'AGC ERROR'

Did not get "AGC confirm" on the C14-442 confidence test

set when transmitting Apollo Guidance Computer message to

UDL. Received "AGC Error" on CTS. Validity signal was

received on ACE.

CORRECTIVE ACTION

Repaired open wires on GSE ACE Carry-on Cable

(C14-574 W6). Operation ok on retest.

DOCUMENTATION

Did not get "AGC" confirm verification - SQK #16 - 8100

TAIR Book. Sold. Troubleshooting TPS-8100-013.

PROBLEM - Observed Word Dropouts on S-Band Data Dump

S-band DSE Playback fast dump, of low bit rate data at high

speed, through the Telemetric unit 6103 in TGS had 13

dropouts.

CORRECTIVE ACTION

The DCS (Data Corp. Sys.) decom, unit verified spacecraft

operation was satisfactory. Later magnetic tape playback

was also ok on Telemetric 6103 unit.

DOCUMENTATION

S-band DSE playback fast dump had 13 bit drop-outs -

SQK #30 - 8100 - TAIR Book.
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4. i. 3. 13 PROBLEM - DSE Playback Operation Not Verified

4.1.3.14

DSE playback acceptance open until analysis of TGS

telemetrics vamp strip chart (indicating playback

dropouts) recording can be made.

CORRECTIVE ACTION

Recording analyzed and was satisfactory.

DOCUMENTA TION

Squawk #21-8100-TAIR Book - Seq. 08-037-8100 to remain

open until TGS telemetrics recording analyzed.

PROBLEM - Unqualified Hardware Used for System Checkout

All audio checks were run with unqualified bump h_L_

(V16-601120)

CORRECTIVE ACTION

Flight type bump hats will not be available for Downey testing

due to late delivery mikes, earphones, cables and adapters

and also due to _t .... _ne_na changes at the request of

NASA and the astronauts (the change to soft hats instead of

hard shell). The new hats will be provided by the NASA and

are not expected to arrive until late June which is after

integrated systems testing. The audio checks are scheduled

to be performed at the field site using qualified headsets per

a field procedure.

DOCUMENTATION

Tests run with unqualified bump hats - SQK #32 - 8100 -

TAIR Book.
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4.1._ OCP-P-8077-A-SC-012 - Antenna Systems Functional

Verification

SCOPE

This test was performed to functionally verify the spacecraft

antennas with respect to VSWR measurements, as specified

in Process Specification MA0205-0494, using fixed system

frequencies.

RESULTS

Sequences 01 and 02 covering the VHF-UHF (SCIN and

recovery) and S-band SCIN antennas were satisfactorily

performed. Sequence 03 (C-band) was not completed. This

_equence " ,-;11_ be verified _* _ ^ _-m _.,._+_e .......... shield _._ _,-_11 ._,; _._

C-band antennas #1, 2 and 3 are on the H/S; antenna #4 has

been satisfactorily tested.

There were no problems encountered during this test.
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J.2 PROBLEM ANALYSIS - COMMUNICATIONS SYSTEM

Apollo Problem Summaries are generated by NAA/S_ID, Apollo Reliability and
Design Engineering departments.

Tho_e Problem Stmmmries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,
1966, as presented in this report, reflects additional data and information

permitting changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Summaries of S/C 009 flight anomalies applicable to S/C 012 and recent

significant problems occurring in the Certification Test Programs and S/C Oll
and S/C 012 checkout programs may also be included.

Each Problem Summary is categorized as resolved, explained, or unresolved.
These are defined as follows:

Resolved Problem: Corrective action has been taken on S/C O12.

Explained Problem: Corrective action has not been taken for S/C 012,

but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.

ReliabiYity Project Engineer
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L.3 HARDWARE SUmmARY - COmmUNICATIONS SYSTEM

Information from the following sources was used in the preparation of the

Hardware Summary:

Certification Test Network

Certification Test Summary

Configuration Data

Supplier Data

Receiving Inspection

Personal Contact with Suppliers

Configuration Control

Acceptance Data Packages
Problem Action Records

Operating Time Data

4-29
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CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARI_ARE

CO_ Fu_ICATIONS SYSTEM

There are no significant differences between Certification Hardware

and Flight Hardware.

APPROVED BY :

Certification Proje6_ Engineer
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4.5

CARR NO.

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

4.5.6

WAIVERS, SCN's AND RFC's -COMMUNICATIONS

The following waivers, SCN's and RFC's for CSM O12 are pending

or open as of 8 June 1966:

WAIVER/SCN/RFC NO. SUBJECT STATUS/RE ARKS

SCN 15 to
SID 64-1866

(ECP 0292)

Delete S-Band Dump
of Recorded Voice

Pending NASA
Direction

RFC 12-5-22 Delete Deep Space

Comm. & Tracking

Requirements

Requires NAA/NASA
Resolution

SCN 37 to

SID 64-1080

(ECP 0292)

Delete VHF/AM
Biomedical

Requirements

Pending NASA
Direction

SCN 39 to
SID 6A-I080

(ECP 0281)

Correct Instr.

Interface

Requirements

Pending NASA
Direction

RFC 012-5-7 Time for UDL/CTE

Update

Pending NASA
Direction

RFC 012-5-51 Format and

Symbology

Improvements

NASA to Provide

Definition

Engineering M_nager

Projec __ngineer
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

5. INSTRUMENTATION SYSTEM

5.0

5.1

5.2

5.3

5.4

5.5

System Organization

Systems Test Results

Problem Summaries

Hardware Summary

Cer t/Fit Hdw Differ enc es

Waiver/SCN/RFC Information
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5.0 INSTRUMENTATION SYSTEM

The Instrumentation System (INST), for purposes of the CARR,

consists of instrumentation equipment as listed herein. The

Instrumentation System pulse code modulation for telemetry,

signal conditioning, operational and flight qualification instru-

mentation (except instrumentation required to operate other

CSM subsystems), flight qualification recording and timing.

Operational Instrumentation (464 measurements)

Flight Qualification Instrumentation (61 measurements)

Flight Qualification Recorder

Signal Conditioner Equipment

Central Timing Equipment

Digital Event Timer

PCM Equipment

Displays

GSE
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5.1.1.1

SYSTEMS TEST RESULTS

OCP-P-8037A-SC-012 - Data Systems Equipment Checkout

SCOPE

This test was performed to verify the following:

i. Demonstrate the compatibility of the PCM, the CTE, and

the SCE to "1- " "_ile spacecraft wiring, clrcult breakers,

switches and S/C in general.

_J Demonstrate the compatibility of the PCM, the CTE, and

the SCE to operate within the performance limits of the

design specification.

. Demonstrate the compatibility of the PCM, the CTE, and

to the ACE-S/C system.

. Demonstrate the operational status of those measure-

ment systems which are not functionally verified as a

part of other systems OCP's.

. Partially verify the SCE measurement channels and the

PCM channel assignments. The SCE measurement

channels and the PCM channel assignments will be

verified throughout individual and integrated systems
tests.

RESULTS

During the system checkout seventeen measurements could

not be verified. The SCE circuit breaker would not hold and

two SCE cables were found switched. DC power was lost at

one time and there was no DC at the biomedical simulators.

PROBLEM - No Output From Measurements

During sequence 06-008 SA 2364T and SA Z365T had no output.

Connectors were not connected per OCP I0030.
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5.1.1.2

5.1.1.3

CORRECTIVE ACTION

Connectors S28AR56P1 and S28AR57P1 were connected and

part of sequence 06-008 rerun to verify measurements.

DOCUMENTATION

OCP 8037

Squawks 1 and 2
OCP 10030

PROBLEM - Measurement Not Verified

During sequence 06-009 measurement CA5481T, CA5484R,

_54vJTCA5491T, _A_-_9, -, and _uu_u not be verified.

The heat shield simulator was wired incorrectly.

CORRECTIVE ACTION

The heat shield simulator wiring was corrected and part of

sequence 06-009 repeated to verify measurements.

DOC UMENTA TI ON

OCP 8037

Squawks 3, 4, 5, and 6
TPS 8037-008

TPS COM 104

PROBLEM - Lost DC Power

Personnel working on OCP 10030 for next OCP disconnected

connector WZ686P2 from SK5j2.

CORRECTIVE ACTION

Reconnected SK5P2 to J2 and verified DC power.

DOCUMENTATION

OCP 8037

Squawk #7
TPS 8037-003
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5.1.1.4

5.1.1.5

5.1.1.6

PROBLEM - No DC Voltage at Bio-Med Simulator

Suit adapter cable SK1328 wired incorrectly.

CORRECTIVE ACTION

Corrected cable SK1328 and verified DC voltage at simulator.

DOCUMENTATION

OCP 8037

Squawk 8

TPS 8037-004

PROBLEM _ Circuit Breaker Tripped

At sequence 07-001, on panel 22 circuit breaker SIG COND -

S Band PA would not hold. S/C harness connectors to signal

conditioner connectors J51 and J55 were crossed.

CORRECTIVE ACTION

Corrected cabling at J51 and J55. Checked all pins where

ll5 VAC was applied incorrectly (most were spares) and

removed one module for bench checking. This module was

not required for this OCP. Reverified power to SCE and

completed OCP.

DOC UMEN TA TION

OCP 8037

Squawk 9

TPS 8037-004

PROBLEM - Measurement Incorrect

Bit configuration for measurements CJOZIOX and CJ0212X

incorrect. Jumper wire at J850 was missing.

CORRECTIVE ACTION

Replaced jumper wire and reverified measurement.
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5.1.1.7

DOCUMENTATION

OCP 8037

Squawk I0 and iI

TPS COM 103

PROBLEM - Measurement CSO 100X Bit was 0 Should be 1

5.1.1.8

5.1.1.9

SCE was not installed which supplies 5VDC° Due to cable

connectors being crossed resulting in removal of SCE for

bench check.

CORRECTIVE ACTION

installed SCE and verified measurement.

DOCUMENTATION

OCP 8037

Squawk 15

PROBLEM - CRT Display Measurement CT0010 Indicated

Upper Limits

Patch cord was broken in C14-Z03.

CORRECTIVE ACTION

Replaced patch cord.

DOCUMENTATION

OCP 8037

Squawk 16

TPS 8037-006

PROBLEM - Crossed Wires

S/C Harness to J51 and J55 on SCE were crossed

CORRECTIVE ACTION

Reconnected S/C harness correctly. Removed affected

module for bench check. (Checked out ok)
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5.1.1.10

DOCUMENTATION

OCP 8037

Squawk 17

TPS COM 17

PROBLEM - Measurement LS 0090X Bit Configuration

5.1.1.11

Incorrect

Bad fuse in C28A5.

CORRECTIVE ACTION

Used spare fuse and verified measurement.

DOCUMENTA TION

OCP Squawk 18

TPS COM l10

PROBLEM - Measurement LS0001V could not be Verified

5.1.1.12

(Pin crimped over insulation instead of wire)

CORRECTIVE ACTION

Replaced crimp pin and verified LS0001V.

DOC UMEN TA TION

OCP 8037 Squawk 19

TPS COM i09

PROBLEM - Measurement CC0207V Out of Tolerance

A pin was found to be recessed

CORRECTIVE ACTION

Replaced pin verified CC0207V

D OC UMEN TA TION

OCP 8037 Squawk 20

TPS COM 113
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5.1.2

5.1.2.1

. I1.22

OCP-P-8018A-SC-012 - Flight Qualification Tape Recorder

Checkout

SCOPE

This test was performed to demonstrate the following:

l0 The compatibility of the FQR with spacecraft wiring

and interfacing systems configuration.

The operational status of instrumentation which is being

recorded by the tape transport.

, The capability of the FQR and its associated instrumen-

tation to operate within the performance requirements

of the design specification.

RES UL TS

During the FQR checkout two problems were found and have

been corrected. The system now operates properly.

PROBLEM - Cables too Short

Spacecraft harness C01WI connectors Pll8 and Pll9 would

not mate with FQR connectors.

CORRECTIVE ACTION

Took up slack in harness to mate Pl18 wires to PII9 were

spliced to give sufficient length.

DOCUMENTATION

OCP 8018 Squawk I

TPS VI6-COM- 173

MR 91456

PROBLEM - Console Light Remains ON

Event light E24 on ! 8A2 remained on (tape motion monitor) plug
to broken wire at J850A.

5-13



CORRECTIVE ACTION

Replaced pin on wire at J850A-37A

DOCUMENTATION

OCP 8018 Squawk 2

TPS VI6-COM-112

TPS 8018-003
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5.1.3

5.1.3.1

5.1.3.2

OCP-P-8056-SC-012 - Instrumentation, Heat Shield Sub-

system Checkout

SCOPE

This test was performed to verify the following:

I. The functional integrity of the heat shield instrumentation

2. The proper polarity and identification of the heat shield

instrumentation at spacecraft interfaces.

RESULTS

I_ring this test, ten measurements had incorrect output and

one had one step with no output.

PROBLEM - Eight Measurements Had Incorrect Output

Measurements CA5480T, CA5481T, CA548ZT, CA5483T,

CA5490T, CA5491T, CA5492T, and CA5493T, had incorrect

Output. Schematic and wire lists were incorrect.

CORRECTIVE ACTION

Corrected wiring.

DOCUMENTATION

EO M489150.

PROBLEM - Two measurements had incorrect output

Measurements CA5484R and CA5494R had incorrect output.

OCP was incorrect.

CO _D _!VE ACTION

Corrected OCP

DOCUMENTATION

OCP 8056 DEV 001P-9
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5.1.3.3 PROBLEM - One measurement had one bad step

Measurement CA5494R step three had no output. Thermo-

couple in step 3 was open.

CORRECTIVE ACTION

Waiver has been requested.

DOCUMENTATION

OCP 8056 Squawk 1 transferred to VI6-COM Book Squawk Z64.
TWX MA17840

NAA ATO System--s _upr
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? PROBL/M ANALYSIS - INSTRUMENTATION SYSTEM

There are no significant unresolved problems related to this eouipment.

_A Reliability Project Engineer
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5.3 HARDWARE SUMMARY - INSTRUMENTATION STSTEM

Information from the following sources was used in the preparation of the

Hardware Summary:

Certification Test Network

Certification Test Summary

Configuration Data

Supplier Data

Receiving Inspection

Personal Contact with Suppliers

Configuration Control

Acceptance Data Packages
Problem Action Records

Operating Time Data
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CERTIFICATION _EOT_

HARDWA?_ DIFFEP_ENCES VS FLIGHT HARDWARE

INSTRUMENTATION

There are no significant differences between Certification Hardware
and Flight Hardware.

APPROVED BY :

Certification Project' Engineer -

5 -35



5.5 WAIVERS, SCN' s AND RFC' s - INSTRUMENTATION SYSTEM

The following waivers, SCN's and RFC's for CSM 012 are pending

or open as of 8 June 1966:

CARR NO. WAIVE, R/SCN/RFC NO.

5.5. i Waiver

Waiver

Project _gineer

SUBJECT

Measurement

No. CA5AgAR

Wiring Splice5.5.2

STATUS/REMARKS

NAA to Submit

NAA to Submit
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6. REACTION CONTROL SYSTEM

6.0

6.1

6.2

6.3

6.4

6.5

System Organization

Systems Test Results

Problem Summaries

Hardware Summary

Cert/Flt Hdw Differences

Waiver/SCN/RFC Information
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6.0 REACTION CONTROL SYSTEM

The Reaction Control System (RCS},for purposes of the CARR,

consists of RCS subsystems, equipment and assemblies as

listed herein. The RCS consists of the command module and

service module subsystems, both of which provide CSM control

and translation using pulse modulated positive expulsion of

earth storable liquid hypergolic propellants, with helium as a

pressurant.

COMMAND MODULE RGS--SYSTEM A

Engines

Propellant Storage

Pre s surization Equipment

Propellant Feed Equipment

Displays

COMMAND MODULE RCS--SYSTEM B

Engine s

Propellant Storage

Pressurization Equipment

Propellant Feed Equipment

Displays

SERVICE MODULE RCS QUADS

Engines

Propellant Storage

Pre s surization Equipment

Propellant Feed Equipment

Displays

Gaging Equipment
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6.1.1.1

SYSTEMS TEST RESULT8

OCP-P-4171A-SC-012 - RCS System Leak, Proof Functional

Checkout and System's Flush - CM

SCOPE

To proof pressure test and leak check the complete SC 01Z,

CM, RCS, less engines. To verify instrumentation cali-

bration, f_mctional!y check the system components, flush the

completed system, less" engines.

RESULTS

This test was run and the problems that were encountered

during the OCP are summarized as follows: The Command

Module RCS system components were functionally verified

successfully, the instrumentation calibration was verified

successfully and the system successfully met the required

maximum allowable leakage rates. The systems were

flushed and meet the requirements of Process Specification

MAOZI0-0143.

PROBLEM - Metal Chips in Line

During Pre-Test set-up, metal chips were found in fuel side

System A lines.

CORRECTIVE ACTION

System A was flushed. Later amended to remove fuel tank,

_'_u_-'-_- l_"'-_-J.u_ _ lines, and replace Lal_.

.UUL, U 1-_1.I_ IN 1 /% 1 1UIN

Squawk I and 83, VI6-OCP-4171 TAIR Book.

TPS-VI6-RCS-015

TPS-VI6-RCS-016

TPS-VI6-RCS-017

TPS-VI6-RCS-018

TPS-V16-RCS-0Z5

TPS-OCP-4171-010

MRI09730

P_R's 51&£ & 19065
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6.1. I.Z PROBLEM - (Identification on Wire Bundle)

During Pre-Test set-up, unable to verify P132 mated to

CZ8AR31-JI due to no identification on wire bundle

CORREC TIVE AC TION

DOCUMENTATION

6.1.1.3

6.1.1.4

PROBLEM - (Transducers CR0623P and CR0625P)

No voltage output from Flight Qual. Transducers CR0623P

and CR0625P due to EO M445430 being worked on C03 TB74

instead of C03 TB56.

CORRECTIVE ACTION

Rework C03 TB56 and C03 TB74 correctly per EO M445430.

DOCUMENTATION

Squawk Numbers 9, 12, 13, 14, 15, 17, 19 and 33; V16-4171

TAIR Book.

TPS-OCP-4171-002

Ref. E.O. M445430

PROBLEM - (Transducer CR0623P)

No voltage output from Flight Qual. Transducer CR06Z3P.

CORRECTIVE ACTION

Removed and replaced Defective _n_or - Signal _onditioner

set (S/N 10095080Z58A) with S/N 10095080247A.

DOCUMENTATION

Squawk i0, VI6-OCP-4171-TAIR Book.

TPS-OCP-41 71-002

PAR No. 19036, PRR No. M89037
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6 .i.i.7 ENGINEERING ANALYS IS

Changed to allow use of procurement specification maximum
allowable A P (5 psi). System _ P of 1 psi acco_Jnts for line

length and flight half quick-disconnect. Total _ P is 6 psi.
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6.1.1.5

6.1.1.6

6.1.1.7

PROBLEM - (Cut Wire)

Wire from DI to DZ on C03 TB74 cut without MR approval.

CORRECTIVE ACTION

Remove cut wires. No MR action required

DOCUMENTATION

Squawk 18 - V16-OCP-4171-TAIR Book.

Ref, E.O. M445430

PROBLEM - (Incorrect Wiring)

All System A operational instrumentation transducers

shifted on C14-420 recorder due to C19VLI Propellant

Isolation Valve not being wired per print, causing a short to

ground through System B. bus.

CORRECTIVE ACTION

Rewire CI9VLI Propellant Isolation Valve per print.

DOC UMENTATION

Squawk ZZ, 24, Z5, Z6, 27 and 30, VI6-OCP-4171-TAIR

Book.

TPS OCP-4171-004

TPS OCP-4171-005

_wixuz_z_v,lw - (Pressure _-up Fuel Check _r_,..^_

Pressure drop across Fuel System A cnv¢:_....... valve was 6. 0

psi; should be 4.5 psi maximum.

CORRECTIVE ACTION

Acceptable per EO M465750, MAOZI0-01 _°

T _ T r-pTDOC UMENTA 1 _.ON

Squawk 28, V16-OCP-4171-TAIR Book.

E.O. M465750, MAOZI0-014Z
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6.1.1.8

6.1. i.9

6.1.1.10

PROBLEM - (Incorrect Dust Cap Installation)

Flight-half coupling MEZ73-0024-0001 has dust cover

marked MEZ73-00Z1-0001 and red ink markings on cover,

0024.

CORRECTIVE ACTION

Wrong dust cap was installed.

Ground-half coupling ME273-0024-0002 was properly

installed. Dust cover was removed and replaced with cor-

rectly identified cover. Dust covers are interchangeable,

ground-half couplings are not.

DOCUMENTATION

Squawk 3Z, V16-OCP-4171-TAIR Book

PROBLEM - (Sensor Element Shorted to Ground)

CR0004T has output voltage of 4.7 VDC, should be 1.2 VDC.

Sensor element shorted to ground.

CORREC TIVE AC TION

Remove and replace CR0004T

DOCUMENTATION

Squawk 36, VI6-OCP-4171-TAIR Book.

..... 1 11 006J.__o-_C_---4 _i _

PRR 8904

PROBLEM - (Helium Tank Temperature)

Helium tank temperature exceeded l l0°F maximum temper-

ature by 2°F to II2°F.

CORRECTIVE ACTION

GSE console pressure regulator was not set to full decrease

quite soon enough when coming up to 4,000psi in helium tank.

2°F over maximum is acceptable to RCS Engineering.
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6.1.1.11

6.1.1.1Z

6.1.1.13

DOC UMENTATION

Squawk 39, VI6-OCP-4171-TAIR Book.

PROBLEM - (Bladder Differential Pressure)

Bladder differential pressure was momentarily 46 psi, max-

imum allowable is 40 psi in Sequence 07-043, regulator

lock-up flow.

CORRECTIVE ACTION

GSE console regulator decrease adjustment was set slightly

too slow. Bladder integrity was verified during Sequence ii.

DOCUMENTATION

Squawk 40, VI6-OCP-4171-TAIR Book.

PROBLEM - (Jumper Wire Incorrectly Installed)

System B Propellant Isolation Valves would not close in

Sequence 07-076.

CORRECTIVE ACTION

Jumper wire D1 to D2 and C1 to CZwereincorrectlyinstalled

on C03 TB56.

Rewire C03 TB56 to print.

DOCUMENTATION

Squawk 41, VI6-OCP-4i7i-TAIR Book.

TPS-OCP-4171-007

PROBLEM - (Bent Pin in P3A3J)

P3A3J-41 pin bent at 30°angie.

CORRECTIVE ACTION

Straighten pin and inspect per MR109631,
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6.1.I.15 ENGINEERING ANALYSIS

EOM 484972 was issued as a result of re-evaluation of system

P. Recalculation of A P for - P engines, (because of the

pressurehead difference) allowed the A P allowable to be

increased by 4 psi. These were the only engine lines over
the 14 psi _ P allowed.
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6.1.1.14

6.1.1.15

6.1.1.16

DOCUMENTATION

Squawk 4Z, V16-OCP-4171-TAIR Book.

MR I09631, CAR 1347

PROBLEM - (Pressure Gage Read Incorrectly)

Pressure drop across Propellant Isolation Valves was minus

(-) 1.5 psi.

CORRECTIVE ACTION

Gages read incorrectly. Re-run sequence to verify pressure

drop reading properly.

DOCUMENTATION

Squawk 47 and Squawk 70 - VI6-OCP-4171-TAIR Book.

PROBLEM - (Pressure Drop Across Dummy Engine)

Pressure drop across RCS propellant distribution lines

exceeds 14 psi maximum allowable.

CORRECTIVE AC TION

Pressure drop across dummy engines was not taken into

account when specification requirements were calculated.

Ran TAIR across dummy engines to provide RCS Engineering

data when test equipment is installed.

DOCUMENTATION

Squawk 50, 61, 69 and 72, VI6-OCP-4171-TAIR Book.

TPS-VI6-RCS-014

E.O. M48497Z - MA0210-0143.

PROBLEM - (Isolation Valves Pressure Drop)

Pressure drop across Propellant Isolation Valves exceeds

3 psig maximum allowable.
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6.1.1.16 EOM&8&972increased the _ P by .5 psi to take into considera-
tion the system line loss.
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6.1.1.17

CORRECTIVE ACTION

EO 48497Z change maximum allowable valve to 3.5 psig

DOCUMENTATION

Squawk 73, VI6-OCP-4171-TAIR Book.

E.O. 484972, MA0210-0143

PROBLEM - (Fuel and Oxid System A Possible Contamination)

6.1.1.18

Fuel and Oxid. System A possibly contaminated

CORRECTIVE ACT!ON

Reflush System A per MRI09300. MRI09300 later was voided

and superseded by MRI09730 and MRI09736 which removed and

replaced System A fuel and oxid. tanks.

DOC UME N TATION

Squawk 68, 83 and 84, VI6-OCP-4171-TAIR Book.

MR109300 - voided and superseded

MRI09730 - Fuel tank replacement

MR109736 - Oxidizer tank replacement
PAR 19065

PROBLEM - (Skin Temperature on Tanks)

During drying of system after Freon flush, no provision was

made to monitor skin temperature of tanks

No capability of existing GSE/SMD to monitor tank skin

temperatures.

While heat lamps were on Freon was in tank. The level of

Freon in the tank was monitored and lamp position changed to

prevent excessive temperature on bladder.

TT .'1_ "NT qlT TDOC ,oNi_._ TA. ±ON

Squawk 77A, V16-OCP-4171-TAIR Book
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6.1.1.19

6.1.1.20

6.1.1.21

PROBLEM - High NVR Count

High NVR count was found on the flushing cart, after Freon

was introduced into System A

CORRECTIVE ACTION

4 to 8 hours delay in receiving NVR results from QAL caused

STC to start test without NVR results.

After NVR result was obtained, Freon was changed and an

acceptable NVR was obtained, system then reflushed.

DOCUMENTATION

Squawk 78, VI6-OCP-4171-TAIR Book

TPS- V16-RCS-023

PROBLEM - Fuel Tank Leakage

System A Fuel tank bladder leaked excessively (305 cc/15min.

S/B NMT 130 cc/15 rain).

CORREC TIVE AC TION

Defective fuel tank bladder.

Removed and replaced fuel tank, back-flushed system lines

prior to new tank installation.

DOCUMENTATION

Squawk 83, VI6-OCP-417!-TAIR Book.

MR i09730

TPS-RCS-01 8

TPS-RCS-022

TPS-OCP-4171-010

PAR 5144

PROBLEM -

Oxidizer Tank System A possibly contaminated.

6-17



CORRECTIVE ACTION

After inspection and engineering evaluation of System A fuel

tank bladder, decision was made to replace System A oxi-

dizer tank also.

Removed and replaced oxidizer tank, back-flushed system

lines prior to new tank installation.

DOCUMENTATION

Squawk 84, VI6-OCP-4171-TAIR Book

MR I09736

TPS-RCS-01 8

TPS-RCS-023

TPS-OCP-41 71-010

PAR 19065
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6.1.2 OCP-P-4175-SC-012 _ RCS Quad Assemblies Proof, Leak,

Quad "A" and Functional Checkout Bldg. 289.

SCOPE

This test was conducted to verify that the RCS quad meets

the leak, proof pressure and functional requirements of

Process Specification MA0210-0099.

RESULTS

During sequence 01, a pressure regulator failed to lock up.

Test was discontinued and the quad was shipped to D/659

for replacement of this pressure regulator. PAR 19025

Quad was returned and retest started when a leak was

detected at a braze joint in sequence 01 which was above the

specified limit of the OGP. It was decided by RCS

engineering to continue with the test thru sequence 08 and

test was completed on 2 April 1966.

This Quad did not meet the requirements of Process

Specification MA0210-0099 as open squawks are still pending.

Following integrated tests the Quad will be shipped to D/659

for repair of leaks and MCR rework. It will then be returned

to the Test Cell area for retest.
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6.1.3 OCP-P-4175-SC-012 - RCS Quad Assembly Proof, Leak,

Quad "B _' and Functional Checkout

SCOPE

This test was conducted on RCS quad assembly "B to

verify proof, leak, and functional checkout requirements of

Process Specification MA0210-0099.

RESULTS

Quad "B" was installed in Test Cell 289-5B and test

progressed to sequence 01-015 at which time testing per

OCP was discontinued in order to perform a troubleshooting

TPS on the instrumentation problems encountered. Testing

for TPS 003 and TPS 004 revealed the high and low pressure

sensors were installed in reverse, and that the transducers

intermittent readings were caused by a broken wire in the

splice.

Testing for TPS 005, 006, 007 and 008 revealed a check

valve was installed in the system instead of a filter, causing

pressure lockup. The facility check valve was replaced with

a filter, and testing was completed with no major problems.

D
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6.1.4 OCP-P-4175-S/C-012 - RCS Quad "C" Leak, Proof

Quad "C" Pressure and Functional Checkout

SCOPE

This test was conducted to verify that the RCS quad "C"

met the leak, proof pressure and functional require_nents of

Process Specification MA0210-0099.

RESULTS

Test was conducted on the RCS quad "C" and during leak

check in Sequence 01 a leak was detected at one of the

transducer fittings. Sequence 01 was completed and leak

repaired. Test continued until Sequence 02 when a hold was

called due to a shortage of high and low pressure orifices.

Test continued after receiving orifices. Also during

Sequence 02 pressure regulators failed to lockup at the

correct pressure. A troubleshooting TPS was run to

determine cause of regulator failure. During Sequence 03

test was stopped to replace a faulty facility supply valve.

Test continued until Sequence 07 when a hold was called to

determine the correct electrical schematic to use.

Sequence 06 was rerun to determine if bladders had been

damaged. Due to delta "P" gauges having "0" pressure at

two occasions during pressurization. Sequence 06 was

performed satisfactorily. Sequence 07 was also performed

to verify readings of previous checks. Quad was again

returned for test of Sequence 0g and Sequence 03, for

recheck of regulators. Test was stopped during Sequence 03

because quad was ..... _'_ at Bldg. 290 _........ _ ...._,_

and balance tests on the S/Ivi. The RCS quad "C" did not

n-_eet the requirements of Process _i_...... .Lv.m..J._.k.y_.,._ _ --

0099, because open squawks are still pending and rerun of

Seq. 03 has not been completed. After integrated tests,

quad will be delivere(l to IO/6bV for A4(31i rework.
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6.1.5 OCP-P-4175-SC-01Z - RCS Quad Assemblies Leak, Proof

Quad "D" Pressure and Functional Checkout.

SCOPE

This test was conducted to verify that the RCS quad meets the

leak, proof pressure and functional requirements of Process

Specification MAOZ 10-0099.

RES ULTS

During leak test in Sequence 01, a leak was detected at a

brazed joint which was above the specified limits of the OCP.

It was decided by RCS engineering that Sequences 02 and 03

would be omitted until __fter the leak was repaired, bl,t to go

on testing Sequence 04 thru 08. After Sequence 08 was

completed the defective braze joint was repaired. Retest of

Sequence 01 was accomplished to clear squawk against the

leak and Sequence 02 and 03 were run successfully. RCS

engineering requested that Sequence 04 be rerun at which time

a leak was noted at the fuel secondary check valve. Sequence

04 was completed with an open squawk against the check

valve leakage. The RCS "D" quad did not meet the require-

ments of Process Specification MAOZI0-0099 as open squawks

are still pending. The quad will be retested at a later date

following MCR rework and replacement of the secondary fuel

check valve.

PAR 10822
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6.1.6 OCP-P-46Z8-SC-01Z - RCS Helium Panel Leak, Proof and

Functional Checkout C/M "A" System

SCOPE

This test was conducted to verify leak, proof and functional

checkout per Process Specification MA0210-0097.

i. To verify the pressure integrity of the C/M RCS

helium pressurization sub- system.

2. To verify leakage rate do not exceed specification

limits.

3, To functionally checkout the regulators, check valves

and relief valves.

4. To verify integrity of the burst discs.

RESULTS

Testing was started on the RCS Helium Panel C/M "A" system

and sequences 01 and 02 were successfully run. Sequences 03

and 04 had low out of tolerance readings. Sequence 05 was

run with no apparent problems. Sequence 06 had excessive

leakage at the fuel check valve. Sequence 07 and 010 thru 014

were run successfully. Sequences 08 and 09 revealed low out

of tolerance readings.

The RCS Helium Panel was then sent to D/659 for flushing of

fuel check valve to correct the indicated malfunctions. After

flushing the fuel check valves the panel was returned to the

test area for retest of the flushed components. It was deter-

mined that flushing had not cleared up the problem so the

panel was again returned to Dept 659 for additional flushing

as no spare parts were available. Panel was then returned to

Bldg. Z89 for retest but fuel valves were still malfunctioning.

RCS engineering dispositioned to remove and replace the fuel

check valve. After this had been accomplished the panel was

once again returned to Bldg. 289 retest. This time sequences

01 thru final 014-001 were run with no problems experienced.

PAR' s 10153 & 16009
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6.1.7 OCP-P-46Z9-SC-01Z - RCS Helium Panel Leak, Proof and

Functional Checkout C/M "B" System

SCOPE

This test was conducted to verify leak, proof and functional

checkout for Process Specification MAOZI0-0097

1. To verify pressure integrity of the C/M RCS Helium

distribution sub-system.

2. To verify leakage rates do not exceed specification

limits.

3. To functionally checkout the regulators, check valves

and relief valves.

4. To verify integrity of the burst discs.

RESULTS

Testing was started on the RCS Helium Panel, C/M "B" system

and during Sequence 01 a hold was called to correct an audible

leak at the GSE connections to the helium panel. After

resuming testing, at Sequence 01-010 a leak was detected at

tube stems, another hold was initiated to repair these leaks.

Conicle scales were installed on the tube stems and other

facility lines and TPS-RCS-003 was written to rerun Sequence

01. NASA red tagged the new facility pressure supply lines

and TPS-B-Z89-GEN-308 was generated to switch from facility

to EDL pressure supply. This could not be accomplished at

will due to the fact EDL supp]y was being used with concurrent

test in progress at Sta. 5B.

Sequence 01-001 thru 01-01Z was successfully rerun.

Sequence 02 thru Sequence 03 were run successfully. Sequence

04 was run successfully with the exception of Squawk #9,

pressure readings out of tolerance which were made acceptable

by coverage by EO 432788 which resolved the problem.

Sequence 05 revealed check valve leakages and AI trouble

shooting TPS 004 was initiated to isolate the trouble. Decision

to by-pass further check valve tests was made and testing
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proceeded to Sequence 07. Tube stem leakage occurred and
repairs were made and testing proceeded to Sequence 08, where
Squawk #13 revealed metal particles in the system which

required a hold for a particle count blowdown was made and

testing resumed after satisfactory reports were made.

Sequences 09 thru 012 were successfully run. TPS 005 was

written to identify difficulty encountered on check valve

leakage during the first run of Sequence 05. Running of T/S

TPS-005 proved indications on first run were in error and that

no leakage existed through the check valves. During retesting

on Sequence 01 a valve stem blew off when 620 psig was

applied and necessitated an emergency shutdown. Rework of

the valve stem was accomplished B T/S TPS 007 and the

retest initiated per TPS 008 was successfully accomplished.
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6.1.8 OCP-P-4634-SC-01Z - RCS Oxidizer Panel Leak, Proof,

and Functional Checkout C/M.

SCOPE

The test was conducted on the RCS oxidizer panel to verify

leak, proof, and functional checkout per Process Specification

MAOZI0-0055.

RESULTS

The oxidizer panel when received for testing had to be returned

to D/659 to check TS-I2 for 60 ° angle because the ground half

coupling would not go on TS-IZ. After completing a constraints

review and pre-test briefing the panel installed in the test cell.

Sequences 01 thru 0Z were completed successfully as were

Sequences 04 thru 011. In Sequence 03 sequence line number-

133 leaked at a rate to exceed leakage rate as specified in

Process Specification MAOZI0-0055. After Sequence 0ii was

completed, the panel was prepared and shipped to D/659 for

repair of braze joint on - 133 line.
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6.1.9 OCP-P-4635-SC-012 - RCS Fuel Panel Leak, Proof, and
Functional Checkout C/M

SCOPE

The purpose of this test was to determine if the command
module reaction control fuel panel meets the functional, leak,
and proof pressure requirements of MA0210-0061 - C/M
fuel panel checkout.

RESULTS

Testing of the RCS Fuel Panel was successfully carried out

Sequence 01, 003 thru 008 without any problems. Leakage

occured "_""_'_g_...._.x_.._e,_ 02 but was repaired and sequence_ 02

completed successfully with no further problems.
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6.1.10

6. I. 10.1

OCP-P-4225-SC 012 - RCS Electrical System Verification -

CSM

SCOPE

This test is performed to provide an end-to-end system

checkout for the propellant and helium isolation valves, for

both flight and qual and operational instrumentation and for

the SM RCS quantity gaging system.

RESULTS

In performance of the test, several problems of mechanical

and of electrical nature were encountered, all of which were

resolved. All RCS electrical tests were satisfactorily

completed.

PROBLEM - No CLOSED Indication, Quad AHel Switch

No closed indication when Quad A He #i switch was closed.

The SM-to-Quad connectors were found not engaged.

CORRECTIVE ACTION

The simulators were removed and Quad-to SM connectors

hooked up. Sequence was repeated satisfactorily.

DOCUMENTATION

.IU, r_RO,o____v _ _ ...... * CR nRlztD Not l_uncfinnlnglvi - aw_as_,.e...e ..................

A transducer measuring system A CCW Roll Engine pressure

was found to be defective.

CORRECTIVE A_ I ZON

The transducer was removed, replaced and retested.

DOCUMENTATION

Squawk 6, OCP-4225. T/S TPS-4225-007, T/S TPS-V16-

COM-149. Dev. 009 T #97 reran measurement. PAR 22777
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6. I. 10.3

6 i. lO.A

6. i. 10.5

PROBLEM - Measurement CR0006 Not Functioning

Transducer measuring System B fuel tank pressure

found defective.

CORRECTIVE ACTION

Transducer removed, replaced and retested.

DOCUMENTA TION

Squawk 9, OCP-4225. T/S TPS 4225-010, T/S TPS-

VI6-COM-15Z. Dev iZT purged during replacement.

015T reran measurement. PAR 22780

PROBLEM - Measurement C0520P Not Functioning

Dev

Transducer measuring System B CCW roll engine pressure

found defective.

CORRECTIVE ACTION

£ri:tIlbU_cer rernoved, ..... ' a _.__ ...... .I q_: L_ ::> Le LL.

DOCUMENTATION

Squawk 10, OCP-4225. T/S TPS-4225-009,

151. Dev 010T purged during replacement.

measurement. PAR 22781

PROBLEM - Measurements CR2204 (System B-Pitch Eng.

T PS-V 16- COM-

Dev 011T reran

Oxid Valve Out Temp) and GR2205 (System A - Pitch Eng.

Oxid Valve Out Temp) channe!s were crossed.

CORRECTIVE ACTION

Remove wire fro,n joauxac3_tm a,,u ptaue in o'_"'-''oauxau_*_" ^. W.*_

in J850D64A place in J850D54A.

DOCUMENTATION

Sqk ii, OCP-4225, T/S TPS-4225-01Z EDB Squawk #13Z
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6.1. lo,6

6. 1. 10.'._

PROBLEM - Measurement CR4582T Not Functioning

Transducer measuring CCW roll eng out wall temp. was

found defective.

CORRECTIVE ACTION

Transducer and signal conditioner were found defective,

removed, replaced, and retested

DOCUMENTATION

Squawk 12, OCP-4225. T/E TPS 4225-011, TPS -

VZ6-COM-154 TPS 4225-011 reran measurement.

PROBLEM - Union Between Flex Line and Dynatube Fitting

Leaking

Braze union on system B + pitch oxidizer side was leaking

about 7 x 10 -2 std cc/sec)

CORRECTION ACTION

A reheat was attempted but failed. The union was removed

and replaced.

DOC UME NTA TION

Squawk 14, OCP-4225. TPS-4225-013. Squawk 16, Dev

013T leak test joint.

PROBLEM - Measurement SR5006 not Reading Ambient

Cal data card for SR5006 in ACE was found to be incorrect.

CORRECTIVE ACTION

Correct cal data card was put into ACE.

DOCUMENTATION

Squawk #18, OCP-4225, T/S TPS-4ZZ5-041, TPS-ACE-073
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6. I. 10.9 PROBLEM - The CM Panel IZ RCS Helium Pressure Gage

Out of Tolerance

Helium pressure indicated 200 psia at ambient conditions.

CORRECTIVE ACTION

This reading was found to be acceptable per MA0201-0782.

DOCUMENTATION

Squawk #19, OCP-4225, T/S TPS - 4225-017.

6. 1. I0.i0 PROBLEM - The CM RCS Propellant Isolation Valves Were

Found Hot

On panel 15 the controlling switches for the CM are not

spring loaded to the center position when set to on.

CORRECTIVE ACTION

The test team and engineering were informed on this incident

and the potential hazard. The valves were continuity,

meggar and functionally checked for possible damage and

found acceptable.

DOCU ME NTA TION

Squawk #21, OCP-4225, T/S TPS-4225-006, EDB Squawk 133.
PAP" 21037

6. i. i0.II PROBLEM - SM RCS Quantity Gaging Tank Counts Read High

The empty tank calibration counts test environment is

•_._ _1_n _._ spacecraft empty L_n_ conditions. The

spacecraft readings are high due to scatter (reflection)

from the SPS tanks and inter quad radiation

CORRECTION ACTION

The system will be calibrated on the spacecraft before

launch at KSC. No further correction action is required.
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6. 1.10.12

DOCUMENTATION

Squawk #23, OCP-4225, T/S TPS-4225-016

PROBLEM - The Fuel Quantity Gaging Measurement on the

ACE CRT did not always agree with the GCE input and CM

Fuel Display

The .ACE program is not compatible with the telemetered

output.

CORRECTIVE ACTION

ACE programmers are developing a new program for

SR 5055 and SR 5056.

DOCUMENTATION

Squawk #25, OCP-4225, T/S TPS-4225-016

Note: At time of going to press, tests

documented in this section were not complete.

Documentation of f_ual test results will

be provided in Phase ii Report.

_NAA ATO SysterrFs Supr
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6.2 PROBLEM ANALYSIS - REACTION CONTROL SYBTD(/CM-SM

Apollo Problem Summaries are generated by NAA/S&ID, Apollo Reliability and

Design Engineering departments.

Those Problem Sm_maries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permitting changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Summaries of S/C 009 flight anomalies applicable to _/C O12 and recent

significant problems occurring in the Certification Test Programs and S/C Oll

and S/C 012 checkout programs may also be included.

Each Problem Summaryis categorized as resolved, explained, or unresolved.
These are defined as follows:

Resolved Problem: Corrective action has been taken on S/C O12.

Explained Problem: Corrective action has not been taken for S/C 012,

but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.

Reliability Project Engineer
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6.3 HARI_ARE SD'_4ARY - REACTION CONTROL SYSTEM/CM-SM

Information from the following sources was used in the preparation of the

Hardware Summary:

Certification Test Network

Certification Test S_mm_

Config_ration Data

Supplier Data

Receiving Inspection

Personal Contact with Suppliers

Config_ration Control

Acceptance Data Packages
Problem Action Records

Operating Time Data
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6.A CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARDWARE

REACTION CONTROL SYSTEM/CM-SM

There are no significant differences between Certification Hardware

and Flight Hardware.

APPROVED BY:

__, J_ _. s,/¢_...+J__/,.@_
_/Oertificg_ion Project _gin-eer _" -
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D

6.5 WAIVERS, SCN's AND RFC's - REACTION CONTROL SYSTEM

The following waivers, SCN's and RFC's for CSM 012 are pending

or open as of 8 .Tune 1966:

SUBJECT

Helium blow-

down curves for

SM RCS

CAm_No. WAIVERISCNI_CNO.

6.5.1 RFC 012-3-16

(PR 12-1-77)

STATUS/REMARKS

NAA to complete

by 6-20-66

D

Eng/_eering Manager

Project _gineer

D
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7.0 SERVICE PROPULSION SYSTEM

The Service Propulsion System (SPS), for purposes of the

CARR, consists of SPS subsystems, equipment and assemblies

as listed herein. The SPS provides the propulsion increments

required for all major velocity corrections subsequent to CSM

separation from the launch vehicle and abort propulsion after

jettison of the LES. The LES engines provide abort capability

during initial phases of launch.

SERVICE PROPULSION SYSTEM

Engine As sembly

Propellant Storage

Propellant Feed Equipment

Propellant Utilization and Gaging Equipment

Displays

LAUNCH ESCAPE MOTORS

Launch Escape

Pitch Control

Tower Jettison
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7. I.I.i

SYSTEMS TEST RESULTS

OCP-P-4064-SC-01Z - SPS Propellant System Leak Proof

and Functional Checkout - SM

SCOPE

The service propulsion helium pressurization and propellant

distribution subsystems were proof, leak, and functional

tested per Process Specification MAOZ01-0101 in Building Z60.

The SPS pressurization and propellant distribution subsystems

were pressurized to appropriate levels to test the quality of

the final assembly joints, and during the pressurization the

instrumentation pressure measurement systems calibrations

were verified. Temperature measurement systems were

verified by comparing readings with the true ambient

temperature.

The relief valve poppets and burst discs, and the check valves

were tested for internal leakage. Proper setting of the relief

valve cracking and reseating pressures were verified and the

regulators were tested for proper operating pressures.

RESULTS

A re-run was made to determine an accurate leakage rate of

the airborne couplings at test points 13, 14, 15 and 16 (Ref.

Squawk #i0) and to obtain more data for the Regulator Flow

functional checkout because of questionable data obtained on

the first run. (Ref. Squawk #11). The rerun showed that the

coupling leakage was within the revised allowable leak rate a

and the regulator fiow data obtained on the rerun showed that

the Class 3 and 4 regulators were within specification. All of

the sequences in OCP-P-4064-SC-012 were completed

s,,cc e.q._f,11ly.

PROBLEM- Leaky "B" Nut

During external leak check at I0 PSIG, the "B" nut on the

oxidizer relief valve overboard line indicated leakage when

soap solution was applied.

7-3
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7.1. I.Z

7.1.1.3

CORRECTIVE ACTION

"B" nut torque was increased within allowable tolerance

(900-1100 inch pounds) and the joint was retested successfully.

DOCUMENTATION

Squawk No. 8 - OCP-P-4064 TAIR Book

PROBLEM - Leaky Swage Joint

During an external leak check at 183 PSIG, the mass spec-

trometer indicated leakage at the oxidizer storage tank

(V17-470221-ii) swage joint at leak rate of Z.82 x 10 -4 cc/sec.

requirement was 5 x I0 -U cc/sec.

CORRECTIVE ACTION

EO M464951 reduced the requirement to 5 x 10 -3 cc/sec.

DOCUMENTATION

Squawk No. 9-OCP-P-4064 TAIR Book

PROBLEM - Leaky Flight - Half Couplings

During extenal leak check, the flight-half couplings at TPI3

TPI4, TPI5 and TPI6 were found to leak excessively (dust

caps were removed). The Mass Spectrometer readings were

nearly off-scale which indicated questionable data.

CORRECTIVE ACTION

EO M464951 was released to increase the allowable leak rate

and a retest with a lower sensitivity Mass Spectrometer

indicated satisfactory resu!t_

DOCUMENTATION

Squawk No. i0 - OCP-P-4064, TAIR Book
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7.1.1.4 PROBLEM - Invalid Data

Pressure reading at TP6 was low during regulator flow

functional checkout. The data obtained was questionable since

the pressure readings downstream of TP6 were higher than

the TP6 reading.

CORRECTIVE ACTION

Reca!ibrated _ " _+ +_--,,,strume,,_a ..... and retested with satisfactory

results.

DOCUMENTA TION_

Squawk No. !l OCP-P-4064 TA!R Book and TPS 4064-008
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7.1.2 OCP-P-4131-SC-01Z - SPS Engine Leak and Functional

Checkout - S/M

SCOPE

This procedure performs external leak checks of the pneumatic

control and propellant distribution system of the SPS engine

assembly, and internal leak checks and functional checks of

all valves in the systems per requirements of process

specification MA 0310-0023.

RESULTS

7.1.2.1

The SPS engine was installed for testing on 17 February.

EO 484053, purge check valves and sea! installation, ;;,as

completed before the start of test. During the plumbing

connections for test it was discovered that the high pressure

quick disconnect airborne coupling on the "A" propellant

sub-assembly was the wrong type (4200 series, should be

5Z00), and at a convenient time during the test the sub-

assembly was replaced. The valve timing check revealed

that two timing orifices were incorrectly installed in each

others port (SPZ4 and SPZ5}, and after re-installing the

orfices correctly, the valve timing was within specification.

PROBLEM - Propellant Valve Timing

During the propellant valves functional check, the "A" propel-

lant subassembly valve timing was not within specification

limits.

CORRECTIVE ACTION

Test data indicated that the two timing orifices were switched.

The orifices were installed in the correct ports and a retest

showed that the valve timin_ was within specification.

DOCUMENTA TION

Squawk #5 and #6, OCP-4131

7-9



7.1.3 TPS VI7-SPS-036 - Leak Check After Oxidizer Tank Rework

SCOPE

This test was made to leak check the engine-to-spacecraft

propellant system interfaces, the propellant tank door joints,

and all rewelded joints after the replacement of the oxidizer

sump and storage tanks with reworked tanks having the stand-

pipe butyl seals replaced with teflon seals.

RE S ULTS

The tanks were pressurized to iZ0 psig to insure that no

failures would occur at the reduced leak check pressure.

Pressure was then reduced to 85 psig and the leak check was

made. There were no leaks or any other significant problems.

7-11



7.1.4 OCP-P-41Z8-SC-012 - SPS Electrical System and Instrumenta-

tion Channel Verification

SCOPE

Instrumentation systems were tested for continuity and correct

channel readout by applying stimuli to the circuit and verifying

the readout. The electrical control circuits were checked by

closing the various manual switches and verifying correct

signal indications.

RESULTS

A major spacecraft wiring error was discovered during the

injector valve control system test _i...... i,=_:LIIcL_

redundancy. The wiring change was corrected and the system

performed per specification.

Two defective instrumentation channels were uncovered during

the checkout and were corrected by replacing the defective

components and retesting the channels. Testing of the

Propellant Utilization Gaging System uncovered a spacecraft

wiring error that caused the tank quantity data to read on

incorrect channels. The spacecraft wiring was corrected and

a retest of the system showed that the MDP readout correlated

with the ACE telemetry readout per specification. At the start

of the FCSM test there was no voltage supplied to the reset

switch. After investigating the circuit the connector that had

been demated was remated and the voltage appeared. The

connector was carefully examined and appeared to be in good

condition. A reasonable explanation was that the connector

had been partially engaged but the technician failed to observe

that the engagement jack screw had not been torqued for tight

and proper engagement.

7. 1.4. 1 PROBLEM - SPS Electrical Control Wiring Error

When operating SPS control system using only one electrical

power system (MNA or MN B) the respective helium isolation

valve and injector valves would not open. Spacecraft wiring

design incorrectly made the two "independent" SPS systems

dependent on both electrical power systems (MN A and MN B).

7-13



CORRECTIVE ACTION

An EO was issued to make each SPS control system dependent

only on its respective power system.

DOC UMENTATION

OCP 4128 squawks ii, IZ, 13, 14 and 15; EO M462758,

EO M466987, TPS VI6-TPS-II8.

7. 1.4.2 PROBLEMS - Defective Temperature Zone Box

When measurement SP0050T sensor was stimulated by the

application of heat, there was no response on the readout.

CORRECTIVE ACTION

Zone box was replaced (a component performing some degree

of signal conditioning) and the measurement SP0050T responded

properly to stimulus.

DO C UMENTA TION

OCP 4128 Squawk 17, TPS VI7-COM-027 PAR 228h9

7. 1.4. 3 PROBLEM - Defective Signal Conditioner

Measurement SP0008T was reading zero percent for ambient

reading and should have been reading a nominal value of 30%

(signal conditioner had internal short).

CORRECTIVE ACTION

Kepiaced matched set of signal conditioner and sensor, and

retest demonstrated that measurement system was functioning

properly.

DOCUMENTA TION

OCP 4128 squawk 18, TPS VI6-COM-138, PAR 22918
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7.1.4.4

7.1.4.5

PROBLEM - PUGS Wiring Error

During test of propellant utilization gaging system the tank

quantity data did not show correlation of MDP readout with

CRT displayed values. Measurement data read on the wrong

channels due to incorrect SC wiring.

CORRECTIVE ACTION

SC wiring was corrected. Per EO M508370

DOCUMENTATION

OCP 4128 Squawks 19, 20, 21 and 22: EO M508370

PROBLEM - FCSM Improper Electrical Connector Engagement

Before the start of test the Caution and Warning SPS rough EO

indicator was illuminated and could not be extinguished by

placing the FCSM on/reset switch to the reset position. No

voltage was at the FCSM ON/RESET switch.

CORRECTIVE ACTION

Investigated problem and could not find any electrical dis-

crepancies. Reconnected Panel 2 connector and voltage

became available to the switch. Examined connectors and

could find no faults. Performed three operations of mating

and unmating the connections to provide confidence that the

trouble would not reoccur. After further analysis it was

decided that the most logical explanation of the problem was

that during the original mating of the connectors the engage-

ment screw was not torqued for complete engagement.

DOCUMENTATION

OCP 4128 Squawk 25; TPS-OCP-4128-017, TPS-OCP-4128-022
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7. I. 5 TPS VI7-SPS-033 - Install SPS Engine

SCOPE

The SPS engine was installed in the SC-01Z service module in
accordance with Installation Specification MA0201-00ZZ. The
engine and the service module were prepared for the installa-
tion. The engine was raised and fastened into place,
actuators connected and fuel and oxidizer supply and vent
lines connected.

RESULTS

Installation of the engine was performed without problem.
Electrical connectors on the engine wiring harness -were
squawked, but this was of paper work nature requiring a
vendor drawing to specify connector configuration. This
squawk has been cleared.

No real problems encountered and no documentation required.
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7. 1.6 TPS VI7-SPS-043 - Gimbal Actuator Replacement

SCOPE

These instructions show the method for replacing the SPS
engine gimbal actuators and adjusting their lengths to give
minimum position signal output with the engine in its design
orientation (nulling the actuators).

RESULTS

Per EO M463424 the pitch and yaw actuators installed on the
engine (S/N 31) were replaced by actuators, ME901-0615-0015
and ME901-0615-0016 respectively, modified by Aerojet to
_ -_ _¢_._._,. r_,. , ;_o÷-_11._+_ the new _+,,_+_,-o

were nulled with the engine fixed in the design orientation of

3 ° 15 yaw and 0 ° 41' pitch. The work was completed satis-

factorily with no significant problems.
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7.1.7 OCP-P-4643 - SPS Helium Panel Leak, Proof, and
Functional Checkout

SCOPE

The test of the SM S/C 012 SPS helium pressurization panel
is to verify proof pressure external leakage, component
leakage, system cleanliness, regulator flow characteristics
and overall functional integrity.

RESULTS

Test was begun on Z9 December 1965 after completion of

facility line blowdown per TPS SPS 001 and SPS helium

panel hookup. Sequence 01 (decontamination) S! and $2 fuel

side passed particle count on the first samples, Sl and $2

oxidizer side required total of 4 reruns of oxidizer blowdown

per OCP. Sequences 02 thru 04 were completed

successfully. Sequence 05 had a leakage rate at TP-9 of

90 cc per hour, should not have been more than 9 cc per

hour. Sequence 05 was completed and leakage test at TP-9

was later rerun per TPS-SPS-007. Leakage rates at TP-9

were in tolerance. Sequences 06 thru 08 were completed

successfully. Sequence 09 was rerun following replacement

of flight transducer SP0003P. All squawks were cleared.

O Sy stems/Supr
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7.2 PROBL_I ANALYSIS - SERVICE PROPULSION SYSTEM

Apollo Problem Summaries are generated by NAA/S&ID, Apollo Reliability and

Design Engineering departments.

Those Problem Summaries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permitting changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Stmm_aries of S/C 009 flight anomalies applicable to S/C 012 and recent

significant problems occurring in the Certification Test Programs and S/C Oll

and SiC O12, checkout program may also be included.

Each Problem Summary is categorized as resolved, explained or unresolved.
These are defined as follows:

Resolved Problem: Corrective action has been taken on S/C 012.

Explained Problem: Corrective action has not been taken for S/C 012,

but rationale exists to permit the hardware to be

used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.

_eliability Project Engineer
cJ
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7.3 HAR_gARE SD_4ARY - SERVICE PROPULSION SYSTEM

Information from the following sources was used in the preparation of the

Hardware Su_:

Certification Test Network

Certification Test Sugary

Configuration Data

Supplier Data

Receiving Inspection

Personal contact with Suppliers

Configuration Controi

Acceptance Data Packages
Problem Action Records

Operating Time Data
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?.4 CERTIFICATION TEST

HAR_^_ARE DIFFE:]ENCES VS FLIGHT_ HAR_ARE

SERVICE PROPULSION SYSTEM

The pages which follow indicate the significant differences between the
Certification Test Hardware and Flight Hardware.

APPROVED mY:

Certification Pr_ct Engineer
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C_3_T]FrF_/VLIGMT HARDWAI_.E DI_FFRF_C_

Flight Part No. Test Part No. Part Name Test Ident.

"o "_ .... 2,PS :!,TAhT_P'[PF:FI '_''u_o..J._;,,/, _ _., VIT-&_OPL"-I_]

Differences

_,/(? !? TS PF,TNO Rf._0F, _T%1! ',,,!mHK_,4 RETNFC'RCE/_ ST_Nb_!PEL !>! T!!_ FUEL TA_.

Certification Basis

!. ('OMP(',[!ENT VTISRATTOI_: TF,f'.TF._,'q !:v VEN]',OR.

9. ;'/C _'_(;! HOT FIRTI_C TFSTS AT ii"f,,'P,

I

Flight Part No. Test Part No.

V! ..... .-_/' '-6!_l _n'_ j o,• "" ,'..... "' _. _--_ ,,":'2A __-'_,' _I
I

Differences

Part Name

SPS STAI'._}_PF,.",TY

Test Ident.

Certif_ cat,on Basis

l COMPCNFNT VT_ _ , pv• _ P.,AT. O_ TF::-'TS xW.,r,_)(;l_

;. "):/C _'.",1 HOT Y'IRYBJC TP/_TS AT W_!I4R
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CFRTI_TED/FIIC, HT HARDWARE DTPPFRFRCES

night Part No.

,Vl._._,l'?i _._

Differences

Test Part No.

.4 [--_ ,_ +'+'

Pa_t Name
SP.:;, 0,:_. TAF_
SPS FIIE[, TAF,'_

Test Ident.

CTR o;',',_:'_/ -.. + +

Certlf_ cation Basis

vr,'tC:"{']' t:'_.I_T:_ ARE SI_RB.IOF_
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7.5 WAIVERS, SCN's AND RFC 's - SERVICE PROPULSION SYSTEM

The following waivers, 5CN's and RFC's for CSM O12 are pending
or open as of 8 June 1966:

CARR NO. WAIVER/SCN/RFC NO. SUBJECT STATUS/REMARKS

7.5.1 OI2-NAA-3-3 Study of Requirements
for SPS Force Gain

Test at KSC

Study MCR in prep.
at NAA

7.5.2 Verbal NASA

Request

Cold Flow Test at

Downey

CCA to be

Submitted by NASA

7.5.3 SCN 96 Isp Value NASA reply

pending (See
CARR No. 7.5.6)

7.5.4 SCN 237

(ECP 317)

SPSLine Heaters To Be Submitted

by NAA

7.5.5 SCN 40 Engine Continuous
Burn Time Limit

To Be Submitted

by NAA

7.5.6 Deviat ion

(NASA verbal

request )

Engine Performance NAA/NASA
resolution needed

(See CARR No. 7.5.3)

7.5.7 Deviat ion LES Motor Thermal

Protection

MCR AI&39 in work

F,ngineering 'Manager

ProJec__tineer
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8. STABILIZATION AND CONTROL SYSTEM

8.0

8.1
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8.4

8.5

System Or ganization

Systems Test Results

Problem Summaries

Hardware Summary

Cert/Flt Hdw Differences

Waiver/SCN/RFC Information
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8.0 STABILIZATION AND CONTROL SYSTEM

The Stabilization and Control System (SCS), for purposes of the

CARR consists of SCS subsystems, equipment and assemblies

as listed herein. The SCS is of the Block K configuration and

provides angular rate and displacement signals in addition to

those provided by the G&N for stabilization, control and display

and provides attitude control for the SPS and RCS.

Rate Gyro Assembly

Attitude Gyro Accelerometer Package

Flight Direction Attitude Indicator

Attitude Set/Gimbal Position Indicator

Velocity Change Indicator

Rotational Controllers

Translation Controllers

Electronic Control Assemblies

Pitch

Roll

Yaw

Auxiliary

Display/Attitude
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8.1. I.Z

8.1.1.3

SYSTEM TEST RESULTS

OCP-P-7070-SC-01Z - SCS Inertial Phasing Test

SCOPE

This test was made in Checkout Station ZC in Bldg. Z90 to

functionaly test the stabilization and control system. All

components of the SCSwere satisfactorily installed. Among

the units checked were rate gyro activation, RCS depres-

surization, EPS-ECS-41 activation, SCS/SPS/RCS polarity

and scaling, attitude stabilization (AGAA installed) to

mention just a few of the items.

RESULTS

All components checked out satisfactorily with only one

replacement, the display ECS which requires a replacement

to obtain the latest configuration. All requirements of the

procedure were complied with and have been accepted by

NASA.

PROBLEM

CH-0045, CH-I045 and CH-Z045 read lower limits.

CORRECTIVE ACTION

Replaced ACE signal conditioning module.

DOC UMENTA TI ON

OCP-7070 Squawk No. 6

PROBLEM

CH-2015 and CH-2026 are interchanged on the CRT.

CORRECTIVE ACTION

Worded EO 466988 which corrected the reversal.
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8.1.1.4

8.1.1.5

8.1.1.6

DOC UMENTA TION

OCP-7070 Squawk No. 7 and EO 466988

PROBLEM - Rate Gyro Null Readings

Three rate gyro null readings were indicating high.

CORRECTIVE ACTION

Worked TPS GEN-048 and 049 which patched around an open

shield in ACE C14-Z03.

DOCUMENTATION

OCP-7070 Squawk No. 8 and TPS-GEN-048 and 049.

PROBLEM - Yaw Rate Error

Yaw rate error (CH i050)was reading high.

CORRECTIVE ACTION

Broken wire at J800 F63-A was spliced per MRD 98340.

DOG UMENTA TION

OCP-7070 Squawk No. 9, TPS-7070-008 and MRD 88340.

PROBLEM

CH 0045 and CH 2045 indicated a reversal during torquing

of the rate gyros.

CORRECTIVE ACTION

The location of displays were in accordance with Programming

Requirements Specification which was corrected by EO

DOCUMENTATION

OCP-7070 Squawk No. 13 and 69.
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8.1.1.10

8.1.1.11

8. 1.!.iZ

DOCUMENTATION

OCP-7070 Squawk No. 18, 19, 20 and Z1. EDB Squawk No.

IZ0 and TPS 7070-010 and TPS-7070-011_ PAR 22909

PROBLEM

Delta V counter slewing was too slow.

CORRECTIVE ACTION

D ac 8 had normalized.

ring normally.

DOC UMENTA TION

OCP-7070 Squawk No. 53 and 54.

PROBLEM

No deflection on Channel seven of recorder for CH i060

measurement.

CORRECTIVE ACTION

Missing patch on 5A3A2 was installed which corrected the

problem.

DOC UMENTA TION

OCP-7070 Squawk No. i00.

PROBLEM

Measurement CH 0660 decimal point is misplaced one place

to the right.

CORRECTIVE ACTION

Transferred to ACE Integrated tape to be corrected by

program change.

Test was rerun with D AC 8 opera-
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8.1.1.7

8.1.1.8

8.!.1.9

PROBLEM - Rate Gyros out of Tolerance

Rate gyros did not meet the tolerance of 59.4 to 80. 6 MVDC

during hysteresis check.

CORRECTIVE ACTION

The hysteresis test was deleted from the OCP because the

ACE measurements did not have sufficient resolution to

determine actual hysteresis.

DOCUMENTATION

OCP-7070 Squawk No. 15, 23, Z5, Z8, 31, 33, 35, 37 and

39.

PROBLEM

CH 0076, CH 1076 and CH Z076 measurements were out of

tolerance.

CORRECTIVE ACTION

The out of tolerance condition was caused by the B mag and

rotation control power deriving their power from different

sources. OCP was corrected by deviation to prevent this.

DOCUMENTATION

OCP-7070 Squawk No. 17, ZZ, Z4, Z6, Z9, 30, 3Z, 36 and 38.

PROBLEM

Master alarm light and main bus a under voltage light came

on when ATT/_NION/ENT switch was set to ATT on panel 8.

CORRECTIVE ACTION

The problem was caused by mechanical interference between

CRI0 on Panel 8 and a vehicle bolt. The diode was replaced

and the protruding bolt was countersunk to prevent contact

with CR-10.
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DOC UME NTA TION

OCP-7070 Squawk No.'s 62, 63, 74, 76, 80, 82, 83, 84,

86, 144, 145, 146, 147, 148, 151, 15Z, 158 and 160.

8. i. i. 13 PROBLEM

The Genisco rate table used for OCP-7070 had a valid

calibration sticker but during testing it was noted the actual

+-_'_= speed and the dial were not in agreement.

CORRECTIVE ACTION

A rate table corrective curve was calculated using a stop

w_t_h at the speeds +_= tests were to be ........ ed .... e

tests were rerun and the below listed squawks cleared.

DOCUMENTATION

OCP-7070 Squawks 64, 65, 67, 68, 70, 71, 7Z, 73, 75, 77,

78, 79, 81 and 159.

8. 1. 1. 14 PROBLEM

Several tolerances in Specification MA0201-0699 were too

stringent and were subsequently relaxed by SCS Design

Engineering.

CORRECTIVE ACTION

Engineering recalculated tolerances.

DOCUMENTATION

OCP-7070 Squawks 61, 66, 85, 88, 91, 93, 94, 96, 97, 98,

101, 10g, 103, 105, 109, 110, 137, 139, 143, 149, 150,

153, 154, 155, 156, 157, 163, 165, 166, 167, 168, 169,

170, 171, 17Z, 173, 174, 175, 176, 177, 178, 179, 180,

181, 182, i83, and 184.
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8. 1. 1. 15 PROBLEM

Some portions of Specification MAOZ01-0699, had been

performed in other sequences of OCP 7070 which resulted

in certain sequences of OCP-7070 being redundant.

CORRECTIVE ACTION

Deleted from the OCP.

DOC UME NTA TION

Deviation 013P (Deletes Sequence 9 entirely) and OCP-7070

Squawks Ill, i13, i14, i15, i16, i17, i18, i19, 120, 121,

133, 134, 135 and 136 were cleared by D 020P Items I, 3,

6, 7, 8, 14, 16, 17.
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8.1.2

8.1.2. I

OCP-P-7018-SC 012 - SCS Frequency Response

SCOPE

This test was run to perform the Frequency Response Test

of the SCS/SPS components installed in the mated Command

Module and Service Module.

RESULTS

Operational verification of the SCS/SPS Frequency Response

was conducted in Bldg. 290 Checkout Station 2C, Downey and

covered the following operations: Sequence 01, SCS

Activation, Sequence 02 Primary Gimbal Motors Activation,

Sequence 03 Secondary Gimbal Motors Activation. Several

problems were encountered and resolved as covered in the

following paragraphs:

PROBLEM

Master caution alarm came on when the Pitch Gimbal Drive

Motor was activated.

CORRECTIVE ACTION

Reset master caution system and continued with test. This

problem was under investigation at the time due to similar

squawks in OCP-P-DI26.

DOCUMENTATION

8. i. Z. Z PROBLEM

Received a non-verification on C172 at Seq. 02-013.

CORRECTIVE ACTION

C172 was inserted 3 seconds too soon. Recycled and ran

this step again successfully.

DOCUMENTATION

Note: At time of going to press, tests

documented in this section were not complete.
Documentation of final test results will

be provided in Phase II Report. NAA ATO Systems Supr
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_2 PROBLEM ANALYSIS - STABILIZATION AND CONTROL SYSTEM

Apollo Problem Su_naries are generated by NAA/S&ID, Apollo Reliability and

Design Engineering departments.

Those Problem Stmnaries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permitting changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem St_aries of S/C 009 flight anamalies applicable to S/C O12 and recent

significant problems occurring in the Certification Test Programs and S/C O11

and S/C 012 checkout programs may also be included.

Each Problem Summary is categorized as resolved, explained, or unresolved.
_nese are defined as follows:

Resolved Problem: Corrective action has been taken on S/C 012.

Explained Problem: Corrective action has not been taken for S/C 012,

but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.
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8.3 HARDWARE SU_Y - STABILIZATION AND CONTROL SYSTEM

Informat_n from the following sources was used in the preparation of the

Hardware Summary:

Certification Test Network

Certification Test Summary

Configuration Data

Supplier Data

Receiving Inspection

Personal Contact _th Suppliers

Configuration Control

Acceptance Data Packages
Problem Action Records

Operating Time Data
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CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARVIJARE

STABILIZATION AND CONTROL SYSTEM

There are no significant differences between Certification Hardware
and Flight Hardware.

APPROVED BY :

Cert_iflcation j_ Engineer
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D

8.5 WAIVERS, SCN 's AND RFC 's - STABILIZATION & CONTROL SYSTEM

The following waivers, SCN's and RFC's for CSM 012 are pendin_
or open as of 8 June 1966:

CARR NO. WAIVER/SCN/RFC NO. SUBJECT STATUS/REMARKS

8.5.1 SCN 236 to

SID 6A-1237

(EcP 0320)

Adds tolerances to

various parameters

in para. 3.A.1.3.1.2.2
sections

ECP in work by
NAA

D

Engin_erin g Manager

Project F_gineer

D
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APOLLO

GUIDANCEANDNAVIGATION SYSTEM

CUSTOMERACCEPTANCE READINESSREVIEW

AND

FLIGHT READINESSREVIEW REPORT

G & N SYSTEM12- MISSION204

Prepared in Response to

NASA Contract NAS 9-497

Submitted by

AC Electronics '_'-,'-'---_Aw L o _I.P,A

General Motors Corporation

Milwaukee, Wisconsin 53201

/J. P. Kaiser, Site Manager

NAA/Downey

EP66-28
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9.1 G & N SUBSYSTEM AND MISSION DESCRIPTION

The G& N System is divided into three major subsystems: Inertial, Optical, and

Computer. These subsystems or combinations of subsystems will perform the fol-
lowing functions during Mission 204:

1.

.

3.

Maintain an inertial reference, which is used as a basis for measurements

and computations,

Calculate the position and velocity of the spacecraft,

Generate attitude error signals and thrust commands necessary to maintain

the required spacecraft trajectory.

G & N System 012 will be used for Mission 204.

comprised of the following assemblies:

1. Inertial Subsystem {ISS)

• Inertial Measurement Unit 0MU)"

• Inertial System CDU's (electro-mechanical) (ICDU's)

• Power Servo Assembly (PSA)

• IMU Control Panel

2. G&N Harness

3. Computer Subsystem

• APOLLO Guidance Computer (AGC)

• Display and Keyboard (DSKY - Main Display Console)

• Display and Keyboard (DSKY - Lower Equipment Bay)

• Computer Harness

4. Optics Subsystem

• Scanning Telescope (SCT)

• Sextant (SXT)

• Optical Systcm CDUVs (OCDUts)

• Power Servo Assembly (PSA)

5. Navigation Base

This is a Block I 50 Series system

Block I 50 Series

Block I 50 Series

Block I 100 Series

Block I 50 Series

Block I 50 Series

9.1.1 INERTIAL SUBSYSTEM

The Inertial Subsystem (ISS) consists of the IMU, three CDU's portions of the PSA,

and portions of the lower Display and Control Panel.
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The Inertial Subsystem is used for spacecraft guidance and control, and performs

three major functions:

1. Measures spacecraft attitude changes,

2. Assists in generating steering commands,

3. Measures spacecraft velocity changes.

To accomplish these functions, the IMU provides an inertial reference consisting of

a stable member gimballed for three degrees of freedom and stabilized by three inte-

grating gyros and associated servos. Each time the Inertial Subsystem is energized,

the stable member must be aligned with respect to a predetermined reference. Prior

to launch, the stable member is aligned by means of a gyrocompassing routine for

azimuth, and local vertical is established through accelerometers sensing gravity.

Once the Inertial Subsystem is energized and aligned, any rotational motion of the

spacecraft will be about the gimballed stable member, which remains rotationally

fixed in inertial space. Resolvers, mounted on the gimbal axes, act as angular

sensing devices and measure the attitude of the spacecraft with respect to the stable

member. These angular measurements and angular changes are available to the AGC.

Gimbal angles required to produce a desired spacecraft attitude are calculated in the

AGC. The AGC then commands the CDU's to the desired attitude angles. Any differ-

ence between the gimbal angles and the CDU angles causes an attitude error signal to

be generated in the Inertial Subsystem CDU resolvers. The error signal is sent to

the stabilization control system which drives the spacecraft reaction control system

to correct the spacecraft attitude.

Acceleration of the spacecraft is sensed by three pendulous accelerometers mounted

orthogonally on the stable member. The resultant signals from the accelerometer

loops are supplied to the AGC, which then calculates the present velocity.

9.1.2 OPTICAL SUBSYSTEM

The Optical Subsystem (OSS) consists of the OUA, two CDU's, and portions of the PSA
and D & C Panel.

The Optical Subsystem, used to determine the position of the spacecraft and orientation

of the IMU in space, contains a sextant and scanning telescope. The sextant is a high-

magnification, dual line-of-sight device used for precision angular measurements.

The telescope has a wide field of view single line-of-sight and can be used for coarse

acquisition of stars and landmarks and orbital tracking of landmarks.

9.1.3 COMPUTER SUBSYSTEM

The Computer Subsystem, consisting of the AGC and portions of the D & C Panel used

to perform space flight data handling and computations, is a general purpose digital
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computer employing a core memory, parallel operation, and a built-in self-check

capability.

Programs are stored in the AGC until selected to control and solve flight equations.

The selection of programs can be controlled by automatic sequencing or manually by
the astronaut.

The computer subsystem performs five major functions:

1. Calculates steering signals and engine discretes necessary to keep the space-
craft on the required trajectory,

o

.

4.

Positions the stable member in the IMU to a coordinate system defined by
precise optical measurements,

Positions the optical unit to celestial objects,

Conducts limited malfunction isolation of the G _ N System by monitoring the
level and rate of system signals,

5. Supplies pertinent spacecraft condition information to the D & C Panel.

Using information from navigation measurements, the AGC computes deviations from

the required trajectory and calculates the necessary corrective thrust magnitude and

direction commands. The velocity corrections are controlled by the Computer Sub-

system by processing incremental velocity from the Inertial Subsystem. Velocity cor-

rections are not made continuously, but rather are initiated at predetermined check

points in the flight. The technique of check point velocity corrections reduces fuel

consumption, since the engines are used only when a significant correction in velocity
is required.

Malfunctions in the G & N System are detected by the AGC, which monitors critical

signals and rates. Lamps on the D & C Panel illuminate to indicate malfunctions.

Lamps on the DSKY indicate the program being used by the AGC or the results of

calculations. Selection of a computer program or insertion of data into the AGC can

be done by. the astronaut with a keyboard on the DSKY or by uplink data through the

Communication and Instrumentation System from the ground station.

9.1.4 G & N SYSTEM FUNCTIONS AND RELATION TO MISSION 204 PHASES

9.1.4.1 General

The G & N System is designed to perform the CSM guidance and navigation functions

required on the lunar landing mission in a self-contained mode and within specified

accuracy and maneuver propellant constraints. The system is also designed to accept

navigation data from earth-based facilities whenever required to improve accuracy,
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reduce maneuver propellant requirements, or to gain some other operational advantage.

It is essential on Mission 204 to demonstrate, to the maximum extent possible, both

the self-contained and earth-cooperative modes of operation since either mode may be

required on the lunar mission.

9.1.4.2 G & N System Test Objectives

The prime G & N System test objectives of Mission 204 are as follows.

1. Demonstrate satisfactory performance of the following modes of operation:

• Orbit determination from data obtained by navigator visual tracking of

known landmarks using the Scanning Telescope and unidentified ground

features using the Sextant,

• Insertion of orbit parameters from earth facilities via digital uplink,

• Navigator plotting of present orbit, determination of required maneuvers,

and insertion of target data into the G & N System,

• Insertion of target data into the G & N System via digital uplink,

• Inflight IMU alignment using navigator visual tracking of known stars,

• Automatic thrust vector control initiated and monitored by the flight crew,

• Automatic entry lift vector control initiated and monitored by the flight

crew,

• Automatic orbit attitude control,

• Application of minimum SPS AV,

• Boost monitor,

• Measure the angle between a known star and a lunar landmark, and the

angle between a known star and the illuminated lunar horizon by the

Manual-Visuai mode using the Sextant.

2. Demonstrate satisfactory operation and performance of the G & N System in

the spacecraft -- (long duration earth orbit mission environment):

• IMU and Optics accuracy,

• Thermal control of the Inertial, Optics, and Computer Subsystems.
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9. i. 4.3 Mission Operations

9.1.4.3.1 Prelaunch

During prelaunch, the IMU stable member is held at a fixed orientation with respect

to earth. The Z PIPA input axis is held to the local vertical (down) by torquing the
stable member about X and Y in response to Y and X PIPA outputs. Azimuth orienta-

tion about the Z axis is held by a gyrocompassing loop such that the X PIPA input axis

points downrange at an azimuth of 71. 9901 degrees east of true north. Azimuth is

verified by tracking a ground target with Sextant at Liftoff minus 13.5 hours. Upon

receipt of the guidance reference release signal from the Saturn IU, the stable mem-

ber is released to maintain a fixed orientation in inertial space until the IMU is turned

off or realigned in flight. In this manner, the Saturn and APOLLO IMU stable mem-

bers retain a fixed relative orientation. Also, at the time of guidance reference re-

lease, the G& N System starts its computation of position and velocity, which con-

tinues until Saturn cutoff. The guidance reference release signal is backed up by the
liftoff signal.

9. I. 4.3.2 Pre-LET Jettison Boost Monitor

Upon receipt of the liftoff signal from the Saturn IV, the AGC will display Program 11,

initiate DSKY boost monitor displays, and drive the IMU CDU's to the stored polynomial
histor associated with the Saturn attitude program. The attitude error needles on the

FDAI will then indicate, in CSM axes, the difference between actual CSM attitude and

the programmed Saturn attitude. The FDAI ball is slaved to the IMU and indicates

total attitude. The DSKY will display altitude (h), inertial velocity magnitude (Vi) ,

and the angle of the inertial velocity vector above the local horizontal (-/i).

So long as the above information looks normal to the crew, they may be confident that

boost is proceeding satisfactorily. An abnormal display, however, can result from

either a spacecraft or Saturn malfunction. Consequently, an abort decision should be

derived using additional information including EDS displays, G & N failure displays,
and communications from the ground.

9.1.4.3.3 Post-LET Jettison Boost Monitor

The G & N System will not have the capability to control the SIVB. At Liftoff plus 171

seconds, the AGC will terminate Program 11 functions, display Program 12, and

initiate the Post-LET Jettison Boost Monitor functions. The ISS will be switched to

Fine Align mode, thereby nulling the FDAI attitude error indication. The FDAI ball

will continue to indicate total attitude. The AGC will compute, for DSKY display, the
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following quantities associated with instantaneous Saturn shutdown: altitude of peri_;_:

above equatorial radius (hper) , maximum g predicted for free-fall and entry at 1/2

full lift {gmax), and free-fall time to 300,000-foot altitude (Tff). Also, at the initiation
of Program 12, the AGC will start monitoring vehicle thrust and the SIVB/CSM separa-

tion (abort) signal to detect Saturn shutdown and CSM abort, respectively.

Again, as in the Pre-LET Jettison phase, normal displays indicate a satisfactory

boost. Furthermore, a suspected Saturn trajectory error need not be cause for an

immediate abort so long as the maximum g and free-fall time displays indicate a saie

margin. Also, as in the Pre-LET Jettison phase, an abort decision should be derived

using additional information.

When the G & N System detects Saturn shutdown, the maximum g display will be ter-

minated and, in its place will be displayed the miss-distance from the discrete boost

abort recovery area, AR.

9.1.4.3.4 Abort From Boost

In the event of LET abort, the G & N System has no control function. The system will

display Program 17, drive the FDAI ball, and will continue the Pre-LET Jettison

Boost Monitor DSKY displays. Upon receipt of the CM/SM separation signal, the ISS

will be switched to the Fine Align mode, thereby, nulling the FDAI attitude error

needles.

The AGC will be notifiedof a Post-LET Jettison abort by the CSM/SIVB separation

(abort} signal and will enter Program 71, First Abort Burn. Separation, and a short

duration SPS burn to increase CSM/SIVB separation distance and arrest tumbling will

be accomplished manually. Upon termination of the first abort burn, the system will

start Program 72. The AGC will display AR, AVin s, and Tff. AVin s is the AV re-

quired for contingency orbit insertion. The AR display willbe turned on and off ifthe

AGC calculates that the recovery area can be reached using SPS thrust. If AVin s is

less than the available AV, leaving a reserve for subsequent deorbit, the AVin s dis-

play will be turned on and off.

The crew must decide on the ultimate abort mode and, if G & N control is desired,

select one of the following programs via the DSKY keyboard:

• Program 74 --Contingency Orbit Insertion,

• Program 73 --Thrust to Discrete Recovery Area,

• Program 61- CM/SM Separation Maneuver.

9-8



|
OC
¢q

!

¢D

9. I.4.3.5 Coast --SIVB Attached

While attached to the SIVB, two G &N System functions must be performed: IMU align-
ment and orbit navigation by landmark tracking. Since the Block I System has no con-

trol of SIVB attitude, an attitude 1,.istory requirement that permits these G _ N functi(ms

is required for satisfaction by the Saturn Guidance and Control System. It is assum(_d

that CSM/SIVB separation will take place during the third orbit.

IMU alignments are shceduled for the first and second passes in darkness. During the

remaining time, the stack is oriented for landmark tracking to maximize the number'

of tracking opportunities. The specific landmarks used will depend on the time of

launch; however, for the anticipated 0800 to 1400 launch window, North American

landmarks in daylight will be available during the first and second passes. In the

event the primary landmarks cannot be identified, the navigator will track alternate

known landmarks or unidentified ground features.

9.1.4.3.6 IMU Alignment in Flight

IMU alignment to a known spatial orientation is required prior to landmark tracking,

powered flight and entry guidance, and attitude maneuvers. A preferred orientation

is defined by the program in process at the time IMU alignment is initiated. Alignment

to this preferred orientation may be bypassed if the AGC is explicitly so instructed by

the crew to expedite a maneuver. It is always essential, however, that the existing

IMU orientation be stored in the AGC from a previous alignment process that has been

followed by continuous operation of the IMU. It must also be remembered that the

AGC's memory of IMU orientation contains a drift error roughly proportional to the

time since the last alignment. It is also essential whenever alignment is bypassed
that the crew ascertain from the AGC whether the present IMU orientation is such

that subsequent usage will result in an excessive middle gimbal angle (approximately

15 degrees for powered flight guidance and 60 degrees for other functions).

There are three distinct IMU alignment modes to provide for three basically different

situations. Each mode has a unique program display that serves as a graphic reminder

of the operation in process.

• Program 51, IMU Orientation Determination, is used whenever the IMU

spatial orientation is unknown. ,Wor example, just after IMU turn-on, after
.... •-,, 1,_,,_r ,_,_,_nd nr drift, or after the IMU has lost stabilization due to

gimbal lock or a severe power transient. ) In this mode the navigator tracks

and marks two known stars using the SCT. The directions of the star lines

of sight are found in IMU axes and, since the two star lines establish a fixed

frame of reference, the IMU orientation can be derived.
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Program 53, CSM/IMU Align, is a fine alignment process in which the IMll

orientation is precisely determined by SXT tracking, and trimmed to the,Ipt{,

ferred orientation by torquing the gyros. In this process the stars are :_i,1_,

rnaticallyselected and acquired. Also, spacecraft maneuvers to permit st;it

acquisitionand to obtain the CSM attitudecalled for in the governing pro_r:_m

are automatically performed and integrated with the star tracking tasks.

Program 52, SIVB_MU Align, performs the same functions as Program 53

but is specificallydesigned for the period when the CSM is attached to the

SIVB.

9.1.4.3.7 CSM Orbit Navigation

It is a general rule, with four exceptions,* that no flight program may be completed

without prior knowledge of position and velocity. During thrust and entry phases,

position and velocity are updated frequently (every one or two seconds) using accelera-

tion data from the IMU. During coast phases the position and velocity state vector is

updated infrequently using landmark tracking data or a complete new state vector re-

ceived via the uplink from the ground. Useful life of the state vector in AGC memory

is limited only by its error propagation because the extrapolation equations include

a drag model and all significant gravitational forces.

In the Selfcontained mode, CSM orbit navigation requires periodic use of Program 26,

Landmark Tracking (tracking known landmarks using the SCT or unknown terrrain

features using the SXT). When the flight plan does not permit optics tracking when

required to suppress error propagation, the state vector may be updated via the uplink

in Program 27, AGC Update.

Navigation data will be displayed automatically as required during the computational

process and, upon navigator request via the DSKY keyboard when needed, to plot the

ground track, ascertain orbit characteristics, or develop thrust maneuver requirements.

9.1.4.3.8 CSM Attitude Control

The G & N System will provide CSM attitude control in the following ways.

9.1.4.3.8.1 Local Vertical. In Program 21, CSM Local Vertical, the Gf N System

will hold the spacecraft attitude fixed with respect to the local vertical axes. The

spacecraft -Y axis will be held in the direction of the orbital angular momentum vector

r×v, and the pitch attitude will be held to the value inserted by the pilot via the DSKY

keyboard.

*Programs 00 (AGC Idling), 27 (AGC Update), 51 (IMU Orientation Determination),

and 71 (First Abort Burn).
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9.1.4.3.8.2 Program Derived. Whenever a program in process requires a partic-

ular attitude, the desired attitude will be displayed to the crew. They may:

• Allow the AGC to do the complete maneuver automatically,

• Do all or part of the maneuver manually with an automatic AGC controlled

trim of the final attitude,

• Do the complete maneuver manually without any further AGC controlled trim,

• Allow the AGC to start the automatic maneuver then interrupt it and finish

the maneuver manually. This procedure may also be followed by an optional
automatic trim maneuver.

Examples are attitude maneuvers to initial thrust, CM/SM separation, preentry, and

star sighting orientations. Automatic maneuver rates will be 4 degrees per second

for abort or entry maneuvers only. Otherwise all AGC controlled maneuvers will be

done at 1/2 degree per second.

9.1.4.3.8.3 Optics Tracking. During the sighting mark routine used for star and

landmark tracking, the G &-N will relinquish attitude control to switch the ISS to Fine

Align mode. When this occurs during IMU alignment, it will be normal procedure for

the navigator to minimize rates using the minimum impulse control. During landmark

tracking it will be normal procedure for the pilot to hold local vertical manually, how-

ever, the navigator, who is tracking with the optics, may also exercise manual attitude

control using the rotational hand control or the minimum impulse control.

9.1.4.3.9 SPS Orbit Change Maneuvers

Maneuvers in earth orbit are set up in Program 31 Prethrust by inserting the following

target data into the AGC: SPS ignition time, desired orbit period, latitude and longitude

of .a point over which it is desired to fly on the first orbit after cutoff, the desired al-

titude over this point, SPS engine trim angles, and tailoff AV. The AGC will extrapolate

the navigation state vector forward to ignition time, compute the desired trajectory,

and display the following derived data: required AV, perigee altitude, and apogee

altitude. This data load process may be repeated as often as desired to obtain a

satisfactory set of derived data. The crew may load the data by using carry-on data

or maneuver requirements developed from a groundtrack plot and present-orbit

eharo_+o_+_-o Alternatively, the gro,_nd may lnad the data via the uplink in Program

27 or via the voice link for insertion by the crew.

After completion of the target data load, the AGC will display time-to-ignition and the

crew will proceed when ready with the requisite IMU Alignment mode(s). At ignition -15

minutes the crew will initiate Program 41, which includes the countdown and thrust

vector control.
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Sufficient flexibility exists in the logic and procedures associated with orbit change

maneuvers to coordinate essential activities with the MCC. The critical target data

load procedure may be performed considerably in advance of SPS ignition, the lead

time being limited solely by the quality of the state vector in AGC memory. Critical

data in the AGC will be transmitted continuously on downlink during Program 31 to

maximize the opportunities for data transmission to the MCC.

Thrust maneuvers under SCS or manual control will be monitored by the G & N System

to preserve the accuracy of its navigation data. This monitor function is performed in

Program 46, G& N Standby SPS Monitor, or in Program 47, G& N Standby RCSMonitor.

9.1.4.3.10 SPS Return-to-Earth Maneuver

The return-to-earth or de-orbit maneuver is set up in a manner similar to the orbit

change maneuver described in Paragraph 9.1.4.3.9. In Program 32, the following

target data must be inserted into the AGC: the earliest permissible ignition time,

latitude and longitude of the desired splash point, de-orbit AV, SPS engine trim angles,

and tailoff AV. The AGC will compute and display the following derived data: SPS

ignition time, miss distance from the desired splash point (no out-of-plane thrust is

used}, and entry path angle. This data load process may be repeated as often as de-

sired to obtain a satisfactory set of derived data. The alternative methods of develop-

ing and loading the target data available in Program 31 are available here also.

After completion of the target data load, the crew will proceed when ready with IMU

alignment and initiate Program 42, Return-to-Earth Thrust, at ignition-15 minutes.

De-orbit thrust control equations will hold the X axis a fixed angle below the visual

horizon. Program 32, like Program 31, permits coordination of all essential activities
with the MCC.

9.1.4.3.11 SPS Minimum Impulse

Program 33 is similar to Program 31, except that the SPS burn time is specified during
the data load.

9.1.4.3.12 Entry

After the completion of de-orbit thrust or during a coast to entry following boost abort,

the crew will monitor Tff and initiate Program 61, CM/SM Separation Maneuver. The
G & N will command a maneuver to the separation attitude at 4 degrees per second and

hold this attitude (X axis 60 degrees above the velocity vector and tipped forward in the

direction of motion, -Y axis along the orbital angular momentum r×v).
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The G & N System will proceed automatically to Program 62, CM/SM Separation and

Preentry Maneuver. The crew will monitor Tff and command separation manually.

The CM will be commanded to the entry trim attitude for lift vector up. The system

will then automatically sequence through the entry initialization and steering phases,

informing the crew of its status by means of the program and other displays. These

phases are: initialization (Program 63), post 0.05 g (Program 64), and final (Program

67).

9.1.4.3.13 Sextant Midcourse Angle Measurements

On several occasions the Optical Subsystem and AGC will be energized to perform the

midcourse star-landmark angle measurement program. The angles between known

stars and the illuminated lunar horizon and lunar landmarks will be measured by each

of the three astronauts. In this way both equipment and human errors can be measured

and a reliable evaluation of the overall mode of operation can be obtained. No difficulty

is anticipated in scheduling these measurements in the flight plan so as not to interfere

with time-critical operations such as SPS maneuvers. However, the following constraints
must be met:

• At the time of measurement the ground's uncertainty in CSM position must be

less than 5 miles,

• For the duration of the task, estimated to be 5 to 20 minutes, the optics shaft
drive axis must be directed at the moon.

Upon receipt of the mark signal, the AGC will display the time of mark and the measured

SXT trunnion angle. The data will be recorded by the navigator and, for the duration of

the display, will be transmitted to the ground on the digital downlink.

A number of trunnion angle bias calibration measurements may also be required. These

measurements are functionally similar to the midcourse angle measurements.

9.2 SCOPE AND RESULTS OF TESTS

9.2.1 GENERAL

A chronological summary of tests performed on G & N 012 is presented in the following

paragraph. A flow chart and narrative are used to delineate test sequence, date, pur-

pose of test and pertinent results and/or data accumulated during the test. The test

period includes factory subsystem and acceptance testing at Milwa,Mcee through Phase III

equipment installation in Spacecraft 12 at NAA.
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9.2.2 SCOPE OF G & N SYSTEM 12/50 TEST OPERATIONS

This section contains an explanation of the significant test operations represented in the
following flow chart.

9.2.2.1 Factory Subsystem Testing -- Milwaukee

9.2.2. I.1 Previbration, Vibration and Postvibration Testing

Previbration, vibration, and postvibration testing was performed from 12 February 1965
through 1 May 1965. No problems occurred that were directly attributable to the vibra-

tion environment; however, some inertial instrument performance parameters did
exceed specification.

9.2.2.1.2 OSS Testing

OSS testing was performed at AC Electronics, Milwaukee from 25 April 1965 through

6 May 1965. One significant problem occurred, which necessitated replacing the
shaft CDU.

9.2.2. I.3 CSS Testing

CSS testing was performed at AC Electronics, Milwaukee from 27 April 1965 to 12 May
1965.

9.2.2.2 Acceptance Testin_

9.2.2.2.1 Assembly of Equipment --Milwaukee

Equipment assembly started on 6 May 1965 for G & N testing. Functional testing began

on 15 May 1965 and was completed on 4 June 1965. Problems were encountered with

inertial instrument parameters and AGC GO JAMS.

9.2.2.2.2 G & N System 12/50 Receiving and Inspection Testing -- NAA

G & N 12/50 was shipped to NAA, arriving on 10 June 1965. Receiving and inspection
tests were performed and G & N level tests initiated on 14 June 1965.
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9.2.2.2.3 AGC and NAV DSKY to Raytheon for Repair

During G & N testinga Program Alarm occurred at frequent intervals. Also a parity

failindicationwas obtained and the G & N error lightoperation became intermittent.

An additional problem occurred on the NAV DSKY (Noun 10's digitintermittent). Fol-

lowing a period of troubleshooting, the AGC and DSKY were sent to Raytheon for repair.

The firstproblem was traced to a faultyground connection in the AGC harnessing and

the latterto a defective EL panel.

9.2.2.2.4 G& N Test Restart

Following return of the AGC and DSKY, G & N testing was resumed. A discrepant

value of the IMU 2.5 Vac, 25.6 kc supply occurred on 6 August 1965 and further inves-

tigation of the problem was started on 9 August 1965. The ensuing investigation resulted

in replacement of the Power Supply module on 24 August 1965. However, in the interim

a change in the JDC tolerance value had been made from a 5 percent value to 10 percent,

The original module output satisfiedthe 10 percent tolerance value and was therefore

reinstalled. G & N testing was completed on 28 August 1965 (see next item).

9.2.2.2.5 IRIG Scale Factor, Coefficient Determination, PIPA Bias, Fine Alignment

and Gyrocompassing Retest

IRIG Scale Factor and Coefficients, PIPA Bias, Fine Alignment, and Gyrocompassing

tests were rerunduring this period to obtain more data on erratic and out.of.specifica-

tion conditions noted during G & N testing, (Reference FR's 6712, 6717, 6714, 6718,

and 6719 respectively. )

9.2.2.2.6 ETR - 044 (Date': 24 September 1965)

A special test (ETR - 044) was run to determine IMU blower parameters during a maxi-

mum heater currerit on cycle. Data obtained was used to determine if ECP 232 (Blower

resistor change) should be incorporated. An additional gyrocompassing run was also

performed for further investigation of the problem mentioned in the previous paragraph.

9.2.2.2.7 OUA and NAV Base Removal and Replacement

The OUA and NAV Base were removed and replaced by the original OSS components of

System 17/50 (the replacement unit had ECP 83, OUA update, incorporated). This

information is included to indicate replacement unit history and disposition of the
removed OSS.
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9.2.2.2.8 OSS Retest (Date: 4 October 1965)

OSS retest took place to verify functional operation of the replacement unit.

9.2.2.2.9 ETR - 044 Partial Retest (Date: 12 October 1965)

A partial rerun of ETR - 044 was performed to reverify IMU blower motor parameters.

9.2.2.2.10 Fine Alignment and PIPA Scale Factor FRInvestigation (Date: 19 Octo-

ber 1965)

Additional Fine Alignment and PIPA Scale Factor tests were run to obtain more data on

the problems noted in Paragraph 11.2.2.2.5 above. The Z PIPA PVR was found to be

high (FR 6776). (See Paragraph 11.2.2.2.12 below).

9.2.2.2.11 AGC 112 and DSKY's to Raytheon for Modification and Repair

(Date: 21 October 1965)

The AGC and DSKY's were removed and shipped to Raytheon for incorporation of

ECP 190 (Nightwatchman).

9.2.2.2.12 ISS -- Partial Test (Date: 16 November 1965)

Replacement of the Z (PIP) DC Differential Amplifier and PVR was made to resolve

FR 6776. A partial ISS test was run to verify functional operation of the replacement
items.

9.2.2.2.13 ETR - 046 (Date: 17 November 1965)

Special test ETR - 046 was performed to determine ADA mass unbalances and to

reverify that G & N System 12/50 parameters were within tolerance for flight.

9.2.2.2.14 System Storage

On 22 November 1965 the system was removed from the test station and placed in

storage.

9.2.2.2.15 Beryllium Coating Modification

OUA/NAV Base S/N 7, CDU's S/N 60 through 64, CDU Frame, and PSA Toe Cap were

returned to Milwaukee for incorporation of the beryllium coating modification (ECP
219).
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9.2.2.2.16 OSS Retest per PMD 281 (Date: 7 December 1965)

OSS retest was successfully performed following return of the OSS and CDU components.

9.2.2.2.17 G & N PIPA, Fine Align, Scale Factor and Gyrocompassing Investigation

(Date: 9 December 1965)

G & N PIPA, Scale Factor, and Bias terms were adjusted as requested by MIT/IL

(Y and Z only). This period was also utilizedto continue the investigation of G & N

test out-of-speclfication conditions. AGC S/N 117 was used on a temporary basis

pending return of AGC S/N 112. Data obtained during testing indicated a change in

ternary current switch pulse output characteristics at high bus during gyrocompasslng.

Unstable and variable IRIG coefficientswere again noted at this time. MIT/IL recom-

mended replacement of the ternary current switches as a result of this testing phase.

(See Paragraph 9.2.2.2.20. )

9.2.2.2.18 Installationof Modified PSA Tray I0

ECP 25 (replacement of Signal Conditioning Power Supply in PSA Tray I0) was incor-

porated 29 December 1965.

9.2.2.2.19 ISS Test to Run ETR - 051 (Date: 10 January 1966)

The G & N System was established in an ISS configuration for performance of special

test ETR - 051. The test verified IBIG mlsallgnment values were within tolerance

limits established by the ETR.

9.2.2.2.20 ETR - 050 (Date: II January 1966)

Special test ETR - 050 provided for temporary replacement of the ternary current

switches (Series 50) with Series 100 switches in pursuit of the gyrocompassing problem.

This temporary substitutionof Series 100 switches became a permanent change per
NASA direction.

9.2.2.2.21 AGC and DSKY's Returned and ETR - 050 Completed

The AGC and DSKY's were returned after incorporation of ECP 190 and installed in the

system on 14 January 1966. The entire system was then placed in a G & N configura-
tion and ETR - 050 completed.
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9.2.2.2.22 Removal and Replacement of AGC, NAV DSKY, and Y Harness

During G & N checkout,AGC torquing of the CDU's in Coarse Align became erratic and

in error (Reference FR 6891). The AGC, NAV DSKY, and Y harness were removed

and temporarily replaced by S/N 8 to allow testing to continue.

9.2.2.2.23 Special Test -- IRIG Coefficients

An additional test (for FR investigation) was performed to provide data to aid in the

continuing investigation of the IRIG coefficient problem. IRIG coefficient and Scale

Factor tests were run with all values obtained being in specification but with large

variations noted between repeated runs in NBD X.

9.2.2.2.24 Termination of Tests and Return of Components.

Testing was terminated at this time and required components (CDU's, PSA's. and so

on) were returned to Milwaukee for incorporation of the flight qualification fixes (ECP

25O).

9.2.2.2.25 AGC, NAV, and Main DSKY's to Raytheon for Repair

AGC S/N 8 was removed from the system.

The AGC, NAV, and Main DSKY's were shipped to Raytheon for repair as a result of

discrepancies noted on 18 January 1966 (CDU torquing problem). Investigation of the

problem at Raytheon revealed a malfunction in the register which controls the CDU

torquing. Repair was affected by replacement of a logic module.

9.2.2.2.26 Phase II Equipment to NAA for Installation

The Phase H required components were provided to NAA on 23 February 1966 and

installation completed in S/C 012 on 25 February 1966.

9.2.2.2.27 Optics/NAV Base to Milwaukee for Repair

The OUA-NAV/Base was returned to Milwaukee for rework and retest following dis-

covery of a dent in the bellows.

9.2.2.2.28 AGC, NAV and Main DSK'Y's Returned to NAA

All computer components sent to Raytheon for repair were returned to NAA.
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During initialturn-on of the system (ISS configuration) the IMU 3.2 kc 1 percent power

supply output had 28 Vdc inadvertently applied to its output terminals (Reference

FR 10280). Subsequent troubleshooting and investigation resulted in replacement of

the Power Supply and Fail Detect modules to preclude the possibilityof future problems

arising due to the "overstress" conditions.

9.2.2.2.29 Investigation of G & N System 17/50 AGC Problems Using AGC 112

AGC S/N 112 was utilizedto verify program alarm and restart problems which occurred

during testing of G & N System 17/50 in S/C 011 (ETR 057).

9.2.2.2.30 ETR - 055 and ETR -056 (Date: 22 March 1966)

Special tests, ETR - 055 and - 056, were performed on the dates indicated. ETR - 055

verified the IRIG float freedom and ETR - 056 provided a check on the PIPA sensing

linearity. Both tests indicated these aspects of inertial instrument performance were

good.

9.2.2.2.31 IRIG Scale Factor and Coefficients Tests

The [RIG Scale Factor and Coefficient tests were performed partly to provide verifica-

tion of these terms following the Power Supply PSA-JB problem of 9 March 1966 and

to obtain more data at an ISS level for comparison with previous values Results

obtained compared favorably to Previbration ISS tests in Milwaukee on 26 April 1965

with the exception of NBD z and ADIA z.

9.2.2.2.32 Removal and Replacement of NAV and Main DSKY' s

The NAV and Main DSKY's were replaced because of a cracked EL panel in the NAV.

This DSKY replacement resolved problems that had been waivered during the original

acceptance tests at Raytheon and during ECP 190 retest, also at Raytheon.

9.2.2.2.33 ETR - 061 (Date: 8 April 1966)

A special test (ETR - 061) was run on the Z IRIG to determine the stability of the ADIA

coefficient, since results of previous tests displayed shifts of this coefficient. This

test utilized a wave form analysis of the IRIG error signal to determine coefficient

stability. Results of the test indicated that the Z IRIG was subject to frequent short

term ADIA shifts and indicated a very unstable gyro wheel package.
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9.2.2.2.34 ETR - 065 (Date: 12 April 1966)

ETR - 065 was performed to verify operation of G & N System 17/50's Outer Gimbal

CDU as part of an investigation of a problem occurring during S/C 011 testing. This

test was not related to the performance of G & N System 12/50 and no data was obtained

for this system.

9.2.2.2.35 Return IMU to Milwaukee for Repair

Due to the ADIA Z instabilityobserved during ETR-061, IMU S/N 2 was removed from

G & N System 12/50 on 13 April 1966 for returnto Milwaukee for repair (replacement

of Z IRIG).

9.2.2.2.36 ISS Test {IMU) Start and Return of IMU to Milwaukee for Repair

ISS testing was started utilizing IMU Spare II (S/N 7). During initial performance of

the temperature control tests the IRIG temperature-indicating circuit indicated out-of-

specification values. Special tests were run on the temperature control circuits; the

problem was isolated to the IMU. The decision was made on 15 April 1966 to return

the unit to M_waukee for repair. A shift in the padding resistor for one of the IRIG

indicating sensors was found during troubleshooting and repair at Milwaukee.

9.2.2.3 ,¢¢ _*,,,= ,,fT_VT q/_

The following items describe the chronological history of IMU G & N 122 (S/N 9). It

should be noted that G & N 122 had already been undergoing G & N level tests (Para-

graph 9.2.2.3.4) with System 122 components prior to its use as a replacement for

the Spare II IMU.

9.2.2.3.1 ISS Previbration, Vibration and Postvibration Testing

ISS Previbration, Vibration, and ISS Postvibration tests were performed during the

period 14 August 1965 to 20 October 1965. No significant problems occurred during

the vibration testing that were attributable to the vibration environment.

9, 2.2,3= 2 Completion of G & N Testing

G & N testing was completed on 10 February 1966 with the following out-of-specification
conditions waived:

i. ADIA x out of specification

2. X PIPA Scale Factor out of specification

3. Y PIPA Bias out of specification
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9.2.2.3.3 Shipment of IMU to NAA

Shipment of the system (G & N 122) to NAA was accomplished on 10 February 1966.

9.2.2.3.4 G & N Test Start at NAA

G & N testing at NAA started on 12 April 1966 and was terminated on 20 April 1966

following the decision to replace IMU Spare II with G & N 122's, IMU (S/N 9).

9.2.2.3.5 Installation of Blower Modification

The blower modification (ECP 232) was incorporated on 20 April 1966 prior to start

of ISS testing in G & N System 12/50.

9.2.2.3.6 Replaced IMU S/N 9 and Started ISS Testing

IMU S/N 9 replaced IMU S/N 7 for use in G & N System 12/50.

on 20 April 1966.

ISS testing was initiated

9.2.2.3.7 Completion of ISS Testing and Transfer of IMU to NAA

ISS testing was completed and the IMU transferred to NAA for S/C installation, Phase

III. Significant out-of-tolerance values were obtained during ISS and previous G & N

(in G & N 122) tests as follows:

1. Several X and Z IRIG coefficients out of specification.

2. X PIPA Scale Factor out of specification.

3. Gyrocompassing values were out of specification from 180 to 300 minutes of the
test.

In addition an out-of-tolerance Fine Alignment test value was obtained during G & N

testing with G & N 122 components (Paragraph 9. 2.2.3.4). The X PIPA about Z

misalignment value was 478 arc-seconds out of specification. This problem remains

an open item pending further investigation during S/C 012 testing.
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9.3 PROBLEM SUMMARY

9.3.1 PROBLEM STATUS

The problem status is summarized by checking the appropriate block indicating:

resolved, Resolved, or Explained, based upon the following guidelines.

Un-

9.3.1.1 Resolved

This block indicates that problem has been satisfactorily resolved and documented for

both mission and program.

9.3.1.2 Explained

This block indicates that problem has been explained and is acceptable for application

on this mission.

9.3.1.3 Unresolved

This block indicates that the problem described has not been satisfactorily resolved

for mission or program.

9.3.2 PROBLEM SUMMARY NUMBER

The problem summary number is coded as follows, and numbered sequentially without

particular significance:

I- InertialSubsystem

P- Power Servo Assembly

O --Optical Subsystem

D- Display and Controls including the Signal Conditioner

C --Computer Subsystem

Q --Qualification Test

G --Generic

W --Waiver
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9.3.3 FAILURE SUMMARIES

The failure summaries directly resulting from a failure on G&N System 12/50, including

other failures related to G&N System 12/50 by use of assemblies, operations, and so on.

are separated by type as follows:

• G&N 12/50 Problems are summarized in Paragraph 9.3.4.1,

• Generic problems involving the entire series of equipment of which G&N System

12/50 is involved are summarized in Paragraph 9.3.4.2,

• System Qualification failures are summarized in Paragraph 9.3.4.3,

• Part Qualification irregularities are summarized in Paragraph 9.3.4.4.

9.3.4 APOLLO PROBLEM SUMMARIES

9.3.4. 1 G&N 12/50 PROBLEM SUMMARIES

The following problem summaries represent the significant G&N System 12/50 accept-

ance and preinstallatlon test problems. Many other reports were reviewed: however,

they were of the type including specification or JDC change, corrected physical defects,

personnel error, and conditions that were removed and verified.

APS NUMBER

G&N 1-001

G&N 1-002

G&N 1-003

G&N 1-004

G&N O-001

G&N P-001

G&N P-002

G&N P-003/G002

SUBJE CT

IRIG Performance

PIPA Misalignment

PIPA Performance

Outer Gimbal Angle Deviation

G&N optics slew rate

PSA J-box switch

OG CDU resolver errors

Julie resistors

STATUS

Explained

Unresolved

Explained

Unresolved

Explained

Resolved

Explained

Unresolved
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9.3.4. '2 APOLLO Problem Summaries-Generic

The following APOLLO Problem Summaries represent significant conditions observed

in the G & N System 12/50. These were derived from a review of all APOLLO problem

data to determine the parts and assemblies for which; (1) a high quantity of reports have

been received, (2) a high report rate has been established and, (3) a large factor exists

between the observed and predicted performance.

APS NUMBER

G & N G-001

G & N G-003

G & N G-004

G & N G-009

G & N G-010

G & N G-013

G & N G-014

G & N G-015

G & N G-017

G& N _ _,oU--VAU

G & N G-019/Q-75

G & N G-020

G& N G-021/Q-41

G & N G-022

SUBJECT

PIP Preamplifier Capacitor, P/N 1010317-1

PSA Sigma Relays, P/N 1010353

Two-speed switch Utrad transformer, P/N 1010329

OUA Loctite

AGC relay module

AGC GO-JAM

AGC Lock

AGC Tray insulation "cold flow"

IRIG Daven resistor, P/N 8595547

PIPA bias versus bus voltage

OUA sextant SDA and TDA shifts

E/L panel

OUA Exudate and haze

DSKY Double entry

STA TUS

Explained

Explained

Explained

Explained

Explained

Resolved

Explained

Unresoh, ed

Explained

Explained

Explained

Unresolved

Explained

Unresolved
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9.3.4.3 APOLLO Problem Summaries-- System and Subsystem Qualification

Block 1-100 Series, or equivalent, qualification test hardware was subjected to design

limit level testing in accordance with ND 1002037. Humidity exposure was the most

critical environment for the G & N System. Failures encountered were due to water

penetration and corrosion. Engineering changes to correct all noted discrepancies have

been evaluated and were incorporated in all Block 1-100 Series flight hardware, with the

exception of DSKY changes (New EL panels). Requalification of G & N System 111 was

recently completed, which further validates the effectiveness of the incorporated changes.

Qualification testing of the new EL panel is scheduled for completion by 1 August 1966.

All changes, including the new EL panels, have been incorporated in G & N System 12/50.

The following APOLLO Problem Summaries represent significant items noted during

qualification tests of G & N Subsystems 110 and 111, which are applicable to G & N 12/50.

APS NUMBER SUBJE CT STAT US

G & N Q-016 E/L panel humidity failures Unresolved

G & N Q-026 NAV DSKY gaskets Unresolved

G & N Q-030 E/L failures in oxygen overpressure Unresolved

G & N Q-053 DSKY pushbutton switches Explained

G & N Q-072 Erroneous E/L display Unresolved

G & N Q-073 SCT SDA starting voltage Unresolved

G & N Q-074 AGC response improper Explained

G & N Q-076 AGC rope diode cracked Resolved

All Humidity Potting separation and corrosion Resolved
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9.3.4.4 Part Qualification Irregularities

The presence of parts in G & N 12/50 that have been classified as "unqualified"

because of failures experienced through completed part level qualification testing

was determined. These parts are identified as subject items in the following group

of APOLLO Part Qualification Irregularity sheets. Subject items were also derived

on the basis of higher level (subassembly, subsystem, and system) qualification test

failures directly associated with a part, or on the basis of currently undetermined

part level qualification status created by part failures in incomplete testing.

Each identified part, because of the incidence of failure in its history, presents some

magnitude of reliability risk. The recommendations for the acceptance of the risks
have been determined individually through the analysis of information available for

the part and relative to the mission requirements.
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9.4 ECP STATUS AND ttARDWARE SUMMARY

9.4. I ECP STATUS

The ECP Status and Retrofit Plan for G & N System 12/50 is shown in the following
table.
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9.4.2 HARDWARE SUMMARY

The APOLLO Guidance and Navigation System hardware summary has been prepared

to identify the G & N hardware designated for APOLLO Mission 204 and to compare

flight hardware to qualification hardware to graphically demonstrate the validity of

qualification for flight.

The information included in the hardware summary is defined as follows:

1. Item entries are at the replaceable unit level.

2. Numbers Built are limited to the series 50 and 100 configurations.

Series 0 and Block II configurations are not included because of

dissimilarity to the subject flight hardware.

3. Environments to which qualification articles have been exposed are identified.

4. Differences between flight hardware and qualification hardware configuration

which are identified (D) have been individually evaluated with respect to

qualification test validity, The results of these evaluations follow the hard-

ware summary.

5. Failures specifically identified to the airborne hardware, both flight hardware

and qualification hardware, are included and categorized as resolved,

explained, or unresolved.

6. Estimated Operational Time is entered as cumulative time on all qualification

hardware as compared to accrued time on the subject flight hardware, at

major subassembly levels.

The difference identified in the Hardware Summary are not adverse in determining the

qualification validity of System 12/50 for Mission 204. Four modules used in the

optical circuitry of System 12/50 have no direct counterpart in the qualification test

systems, however, are considered low risk due to similar manufacturing techniques

and the use of qualified parts.
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A_ ELECTRONICS OIVISlON

Logic Module 1003812 Serial No,

-001 5

-002 6

-003 5

-004 7

-005 7

-006 6

-007 7

-OO8 7

-O09 6

-010 6

-011 6

-012 21, 13
-013 6

-014 11, 12
-015 6

-016 7

-017 13

-018 6

OENERAL MOTORB CORPORATION _

Logic Module 1003815 Serial No.

83

84

77

86

74

88

89

9O

91

92

93

94

95

96

97

98

9 -80
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9.5 WAIVERS AND VARIANCES

Flight System Variances include Material Review Board Reports, Contractual and

Engineering Waivers, and Field Notifications of nonconformances. All variances

associated with APOLLO G & N 12/50 have been reviewed by both the Reliability and

Engineering functions for the purpose of identifying conditions of potential effect on

mission objectives.

All MRBR's were determined to have no effect on system performance or reliability.

APOLLO Problem Summaries have been prepared to identify waivered conditions

that are significant in their content. However, the waivered conditions have in each

case been determined as acceptable relative to the mission requirements.

SUBJECT

Fairchild Micrologic

P/N 1006771

Wheeler Transformer

P/N 1010388

WAIVERED CONDITION

Lot Qualification Requirements

Supplier Deleted from QSL

REFERENCE

APS-W001

APS-W002
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9.6 TIME SIGNIFICANT AND CRITICAL LIFE ITEM OPERATING TIME

Parts considered to have a significant time/cycle failure mode are listed on page 117.

All other parts were considered for time/cycle significance and were considered not

critical. The following paragraphs show the analysis used in determining that these
parts did not have a critical time/cycle failure mode.

1. All parts which satisfied these four ground rules were considered to have

no critical time/cycle failure modes.

• Two thousand hours of actual test on any part with no wear-out failures.

• Twenty-five thousand cycles of actual test on any switch with no wear-
out failures.

• Five hundred cycles of actual mating and unmating of connectors
with no wear-out failures.

• Ten thousand shaft revolutions of actual test on variable resistors with
no wear-out failures.

2. Parts not meeting the above criteria were further investigated on an
individual basis. The following summarizes the results of these individual

investigations.

1000037 and 1000038 Slipring. APOLLO Engineering estimated 100 hours of

continuous operation would occur in 2, 000 hours of system operation on G & N 12.

Evaluation tests indicate 1,000 hours of successful operation on series 1,000 sliprings.

EPT and qualification testing indicate 1. 400 hours of successful operation on series

2,000 sliprings.

1010353 Relay. All applications of this relay (including those in equipment manufactured

by Raytheon, Hughes, and AC Electronics) were reviewed, with respect to the results

of qualification testing (TR-039-1), for the following areas:

1. Maximum contact current and voltage

2. Type of load being switched

3. B"mz._imum allowable contAnt resistance

4. Minimum acceptable relay life- actuations

5. Maximum ambient temperature expected

6. Coil Drive Voltage

During the review it was determined that the relay was capable of meeting or exceeding

all requirements demanded in existing applications.
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1010341 Resolver. APOLLO Engineering estimated the resolver operation at

10 percent of the system operation. For 2,000 hours of system operation, this is

200 hours of resolver operation. Test data exists of successful operation for a

minimum of 1,000 equivalent hours of resolver operation.

1010428 and 1010429 Resolver. APOLLO Engineering estimated the resolver

operation at 2 percent of the system operation. For 2,000 hours of system operation,

this is 40 hours of resolver operation. Test data exists of successful operation for

a minimum of 1,000 equivalent hours of resolver operation.

1010351 Resolver. APOLLO Engineering estimated the resolver operation at

10 percent of the system operation. For 2,000 hours of system operation, this is

200 hours of resolver operation. Test data exists of successful operation for a
minimum of 500 hours of resolver operation.

1010904, 1010480, 1010902, 1010478, 1010905, 1010484Switch. Diaphragm failures

(part leakage) were detected upon test completion of 25,000 cycles. Failure occurred

prior to this point but cycle number is undeterminable. It has been determined through

test data from supplier that this failure mode has no detrimental effect on part or
system operation.

1010906 and 1010494 Rotary Switch. APOLLO Engineering estimated 7,700 maximum

detent operations (1,925 test cycles). High actuating force (on first sample) decreased

to in-limits values during manual operation after removal from automatic drive T/F.

Maximum values encountered during automatic drive operation would not impair mission

accomplishment. The reduced operating force (on second sample) occurred after

20,000 detent operations (5,000 test cycles).

1001485 Thermostat, Safety. Since this is used as an alarm, APOLLO Engineering
estimated that it will be operated less than 10 times in G & N 12. Successful test

data to 5,000 cycles exists.

2021500 Prealignment Gyro Assembly. Gyro reliability is one of the critical items

in each 5_'"'_-,_,--,,,_,-.... sY _'_m_-_......... Th_ r, yro reliability program evolved from the test data,

a gyro reliability prediction method. The criteria for performance prediction are that

if a change occurs in ADIA of greater than 25 meru/g, and if the change is repeatable

and in the same location, there is a cause for critical examination and, most certainly,

rejection of the gyro. Data obtained in all units to date have shown that these criteria

applied have yielded adequate performance margin for a period of 300 hours subsequent

to the ADIA change.
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9.7.1.1

9.7.]..2

GUIDAI,]CF,AFoD NAVIGATIOn] SYST_'_ TEST RESULTS

OCP-P-65OO-OI2 - Mechanical Installation of C&U System

SCOPE

Instal]. a Block 7, Series 50 G&N system with a Series "lOCI"

computer into the SC 012 Apollo Command Eodule, using the

sequential procedures outlined in OCP-P-6500-SCOI2 as a

guide.

RES ULTS

The W;H system was satisfactorily installed in SC 012.

This was accomp]Jshed in Building 290 Checkout Station 2C.

The problems enco1_ntered during the installation and the

methcds by which these were resolved are dom_ented in th_

problem section of this report. The requirements of this

procedure were satisfactorily complied with and have beer

accepted by NASA.

P.R.OBI_,:

Reference 2equence 9]_ Tape had beer caught between the

G&,L'h_rness connector block (PSA gr.,d Co_!nector) and the

cold plate.

CCPJ_ZCTTVZ ACTIC?:

]iemoved tape per troubleshooting TPS OCP-_,5OO-OOK.

Dt)CU_%_!'gAT!O::

Squawk I TPS OCP-65OO-O04.

P:ICBL?2"

Reference Sequence O]-OOg _#o. 918K no tag with Electronic

Control Assembly (Ref. 1015064-OI1) at time of installation

(Yote ACSK //2).

COFd_CTI _': ACTI(,_,

The crigJnal couy of 918F, is available at A.C. lab. YAA's

copy was traced.

DOCI_.I,7',:TATTbN

OCP-65OO Squawk 2, and g352349 918E.
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Q
9.7.1.3

9.7.1.A

9.7.1.5

PROBL_.I

Reference Sequence 01-006 connector 50AiJ1 Js identified as

Jl only. (Ref. to lines 0065 and 0070).

CCgJlECTIVE ACTI(Z,]

Since there is only one cormector on this unit and it is

identified as Jl this is sufficient identification.

DCCL_,_]i'!TATIOh T

OCP-6500 Squawk _j •

P ROBh_C

Reference GCP-6500 Sequence 02-003 and Figure 2-2 unable to

install PSA toe cap due to structural interference.

COFe_ECTIVE ACTION

Trim as required, per drawing. Reference drawing V16-33AOC2
Zone 17 and applied .... -'- _

DOC_,CZ;,_TAT ION

()CP-6500 Squawks i and 7.

PROBI ,_[

Eeference 0CP-65OO Sequence 02-006 unab!e to install one of
the four (A) _O21623C2 screws on left hand sfide of C&Y due

to coldp!ate interference. Reference Figure 2-2.

CC PJ_ECT_Z ACTION

_,_ 1Oa290 states acceptable for unrestricted usage. J,arg.i.n
of safety is positive.

DOu['%._NTAT±Ob
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9.7. i. 6 PROBLEM

Reference Nay. DSKY Comuector bracket is mJsaligned

(Connector P/N 56JI0).

COPd_CTIVE _CT!()N

Reinstalled bracket and torqued it to structure.

DOC _,_NTAT !OF.

OCP-65OO ?,quawk 6, TPS OCP-6500-OO5.

9.7.2.7 P_CBL!,],'

In checking area for G_Zq installation bracket assembly

V16-764832 was fourd to be riding a clip assembly

Reference V16-76AA22 Zone 7.

CO_RECT!_ ACTTO_']

_hR 10i289 states - Acceptab]e for unrestricted usage.

not effect design or structural intent.

DOC[_.<EI'_TATIOI!

OCP-65OO Squawk 8, I.Ft 204289.

9.7. I. 8 PROBIFg[

9.7.1.9

Will

Reference Sequence 03-003 the fire alarm By Passp<ormal

switch was not switched to By Pass.

CC,_°J;ICTI_']ACTION

Verified alarm working Reference OCP-6500 Deviation Sheet

OIOT.

DOC_,_NTATIOI'[

OCP-65OO Deviation []heet O]OT Squawk 9.

PROBLIg',

Reference Sequence 07 a_d Deviation Sheet O]3P on observed

Eyepiece Stowage Unit interference __th a sheet metal angle

above its mounting area. (Formerly occupied by Map and Dat,_

Viewer of sm_l]er outline and mounted by guide pins).

O
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9.7.1.9 (Continued)

CO_'iod_CTiVEACTI01+:

Removed excess metal above mounting area (applied Ald_ne

12OO per _+_O109-O03) and added nutplates at former guide
pin location per drawing _flH01-01316-I16.

DOC U_rATION

0CP-6500 Squawks !0, Ii, 16, MH01-01316-116, E.O. _%478456,
"_'D," " O " mT_o "_r'IL _f'11_F (N_-.t711_-__6-uCM-O>6, _o- v±u-o_-_.

9.7.1.10 PROBLEM

Reference 0CP-6500 Sequence PI of Deviation OI3P cable

harness of P1 connector is approximately 3/4 inch too

short to mate with 56J8 receptacle on P/F _o_ .̂... • +
Panel.

CORRECTI_q_ ACTION

Remove center clmmp _-^-__,_,_,,=,,,,._,_to give l_ng÷h....... to harness.

DOCL_%ISTATION

OCP-6500 Squawk 15.

9.7. I.II PROBLEM

Reference Sequence 13-001 PSA tray P/N I007571-0AI ACSK #2.

Approximately l-l/2 inch from toe plate has two holes

approximately 1/16 dia leading to wiring on wire potting.

m_'D_ T_,_CT_ VE ACTICN

7nspected and verified that the moisture proofing was ......
valid since there was no break in the potting to the wiring.

DOC_,_NTATION

9.7.I.12 PROD_[

Reference Sequence 13-001 PSA Tray #2 P/If 1007572-051 ACSK

_++_- _+. P_ 21 and 23.13 has no _......++__ .....

COI_IECTIVE ACTION

Reference Pins 21 and 23 are not connected intermally nor

externally to any wire per 100745 (MIT Drawing). This is

therefore not detrimental to Mission Operation (i.e. this

is per print). 9-105



0.7. I. 12 (Continued)

DOCI_%NTATIO_

OCP-65OOSquawk14, 100745 (MIT Drawing)

9.7. I. 13 PROBL_],i

Reference Sequence 19-OO7 no voltage obtained on "Viewer
AC i" of Table 2-3 should be IISV +i -IO VDC.

CORKi',CTIWE _CTIOI,_

Per Deviation O2OP written to specify condition of i.
Circuit Breaker Viewer ACI to "ON" and 2. Switch 7 Viewer

AC I/AC 2 to AC i on next to last line of Table 2-3.

(Last line of test also clarified).

DOCL$_:]NTATIOE

OCP-65OO Deviation 02OP, OCP-6500 Squawk 17, TPS OCP-6500-
O08.

9.7. I.14 PROBN_T

Reference OCP-65OO Deviation O23T AC£ Front Close Cut Panel

with 8 P/IT I010630-AO screws had 7 screws with burned heads.

CORRECTIVE ACTION

Replaced burned screws P/it 1010630-40.

DOC U_NTAT ION

0CP-65OO Squawk 18.

CONCLUSIOII

All test objectives for the mechanical installation of the

guidanc_ and navigation system listed in OCP-P-65OO was

satisfactorily complied with, per Process Specification
_AO205-OA6.
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9.8

9.8.1

9.8.2

9.8.3

9.8.4

9.8.5

9.8.6

9.8.7

G & N System Functional Checkout -- OCP-P-6504_ S/C 012

OCP 6504, S/C 012, was begun on 23 May 1966 and comp!eted

approximately 6 June 1966. Some troubleshooting was done

after this to verify squawk disposition. Following is a

discussion of the tests performed and the pertinent G&N

problems that were encountered:

G&N Activation - Sequence 02

No G&N problems were encountered.

IMU Temperature Control Test - Sequence 03

A change to the lower limit of heater current was needed.

This was precipitated because of the ambient in which the

IMU was operating (approximately 65 ° WG')

Panel Lights & Display Test - Sequence 04

No problems were encountered ;.--;-- _= i........

later re-run discovered a burned-out light to check IMU

coolant. To be replaced when IMU is removed.

AGC Operational Test - Sequence 05

During the perform,_nce of this test, the original AGC

evidenced the first of several double entry problems.

The AGC was replaced and a successful re-run was ac-

complished with the new computer.

Operate Power ON Test - Sequence 06

No G&N problems were encountered.

G&N Operational Test - Sequence 07

No G&N problems were encountered.

Failure Indicating Test - Sequence 08

No G&N problems were encountered. The initial inst_ll_tion

damaged the moisture-proofing gasket. This will be rep,_ired

T-_mn t_e I',SA _s rem_ve_ =_o .... I,-T repl_cement
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9.8.8

9.8.9

9.8.10

9.8.11

9.8.!2

9.8.13

9.8.14

9.8.15

9.8.16

9.8.17

G&N Reactivation - Sequence 08

No G&N problems.

AGC Clock Frequency Test - Sequence i0

No G&N problems. An ACE problem with R144 was en-

countered but was circumvented by manually switching

the PSAAM.

Stabilization Loop Step Response Test - Sequence ii

No G&N problems.

AGC Mode Control Test - Sequence 12

OCP was changed to reflect a i00 sec delay after tape

entry and before recording CG 2271 (Roll Offset Error).

Squawks 135 and 136 are still open pending review by

astronauts.

IR!G Scale Factor Test - Sequence ].3

No G&N problems.

Zero Optics Test - Sequence 14

No G&N problems.

Optics Slew Rate Test - Sequence 15

Shaft Slew Rate out-of-spec. The test was re-written

for system compatibQlity and the Shaft Slew Rate spec

was changed from 17°/Sec to 19°/Sec.

Optics Coordinate Transformation - Sequence 16

No G&N problems.

Optics Positional Accuracy Test - Sequence 17

No G&N problems.

PIPA Scale Factor Test - Sequence 18

AGC displayed V33 instead of V06. Tha AGC was replaced and

three successful runs were completed. The X PIPA Scale

Factor was out-of-spec and will be cleared by replacement

of the IMU.
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9.8.18 IRIG Coefficient Determination Test - Sequence 19

9.8.19

9.8.20

9.8.21

No G&N problems.

Fine Alignment Test - Sequence 20

Double entries were encountered which were cleared by

the rep]acement of the AGC. The "X About Z" term was

out-of-spec and will be cleared by replacement of the

IMU.

Gyro Compassing Test - Sequence 21

Several double entries were encountered which were

cleared by replacement of the AGC. An OGA out-of-spec

condition was covered by FNN-NAA-053 as being similar
to Lab test results.

G&N System Deactivation - Sequence 22

No G&N problems.
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9.9

9.9.1

9.9.2

9.9.3

9.9.4

9.9.5

9.9.6

9.9.7

9.9.8

9.9.9

Spacecraft Systems Compatibility Checkout

Spacecraft Systems Compatibility Checkout, OCP-P-0126, SC 012,

was begun on 6 June 1966. Some troubleshooting was done dur-

ing and after this test, to verify squawk disposition. Fol-

lowing is a discussion of the tests performed and the per-

tinent G&N problems that were encountered:

G&N Activation - Sequence 05

No G&N problems were encountered.

SPS Engine Ignition - Sequence 13

No G&N problems were encountered.

SPS Abort - Sequence 15

No G&N problems were encountered.

Attitude Impulse Test - Sequence 22

No G&N problems were encountered.

AGC/UDL Updating Test - Sequence 25

No G&N problems were encountered.

G&N SCS Interface Test - Sequence 26

_o Parity Fail Indications were encountered and attributed

to incorrect procedures.

G&N SCS Polarity Test - Sequence c27

First run unsuccessful due to operator error. Re-run was

successful.

G&N Manual Entry - Sequence 28

First run unsuccessful in generating a 6° Roll Offset Error.

Successful run completed using experimental data to generate

the 6° Roll Offset Error. Subsequent testing and trouble-

shooting showed the G&N system to be operating properly.

G&N Deactivation - Sequence 29

No G&N problems were encountered.
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i0.0 SEQUENTIAL SYSTEMS

The Sequential Systems (SEQ), for purposes of the CARR, con-

sists of Sequential Subsystems equipment and assemblies as

listed herein. The sequential subsystems provide the means

of initiating descrete sequential control and synchronization of

time critical events during any mission abort and/or normal

mission separation and reentry functions.

SEQUENTIAL EVENTS CONTROL SUBSYSTEM (SECS)

Master Events Sequence Controller

CM RCS Sequence Controller

SM Sequence Controller

Earth Landing Sequence Controller

Pyro Continuity Verification Box

Post Landing Vent Controller

LAUNCH VEHICLE EMERGENCY DETECTION SYSTEM

(LV-EDS}
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10. 1.1.1

i0. I.i.Z

SYSTEMS TEST RESULTS

OCP-P-1036-SC-012 - Operational test and checkout of

Sequential Events Control System.

SCOPE

Operational test and checkout of the sequential events

control system was conducted in Building Z90 Checkout

Station 2C, Downey during i0 May 1966 and 13 May 1966.

The test was performed to checkout the sequential events

control system.

RES ULTS

All sequential events control system equipment has been

satisfactorily installed. Several problems were encountered,

all of which were resolved and documented in the problem

section of this report. The requirements of this procedure

were satisfactorily complied with and have been accepted
h_ NASA.
_7

PROBLEM

CD 0085, MESC Pyro Firing Relay Indicator Safe,

"System B" did not occur.

CORRECTIVE ACTION

MESC CI8A2 removed and returned to vendor for replace-

ment of defective diodes, CR5 and CR6.

DOCUMENTATION

OCP-P-1030 Squawks Nos. 25, 30, 32, 43, 5! and 57.

TPS-OCP-1036-023. PAR #22992 .

PROBLEM

CD 1008 and i009 Pitch Control Motor Fire Relay A and

B respectively were cross connected.
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i0.i.I.i

10.1.1.2

_TCT_,_r_I_TGA_AT.,YSIS

Th_ circl_it containing, the diodes was ocerabl_ _arlv in tb_ t_sts.

Later it was d_t,rmin_ tho circuit was inonorativ_ ana t_ a_o_s

w, re defective. A failure ana!.vsis pprform_d on the _qr mo4-1_

containin_ the diodes which wer_ or_n inaicato4 th,, cau_ was not
within th_ V<,,qC. A ch_ck of tb_ G,q= associatod _dtb tbi_ c_rc_dt has

b_n d_t_rvdnod to be Kood. _ho extensive troubleshootin_ bein_

performed mr_or to, an _ in th_ area of th- failIJre, is considered to
be th_ cause.

E_TGT_r_ERI_,C ANAI,VS IS

NOT APPLT_Anl, v. _0 THIS PROnLE_

10.1.1.3 E_GINFVRImIC. ANALYSIS

NOra AoPI,TCAmT _ m0 TuTS PoOPL_V

I0.I .I._,

_Om A,PITCAnT_ TO TUIS P_O-IV,_"
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10.1.1.3

10.1.1.4

10.1.1.5

CORRECTIVE ACTION

Worked EO 471555.

DOCUMENTATION

OCP-P-1036 Squawks 52 and 54, TPS-OCP-1036-023.

PROBLEM

CR 0270 and CR 0271, 61 second time delay relay.

C19A1K1 System A and B respectively did not indicate ON.

CORRECTIVE ACTION

Ran troubleshooting TPS-OCP-i036-0i9, both timers

functioned normally (4) four times. A loose GSE connector

at C19A1J3 could have been the cause of this problem.

DOCUMENTATION

OGP-1036 Squawks 26, 28 and 31 TPS-OCP-1036-019,

TPS-OCP- 1036-023.

PROBLEM

GC5100, Service Module Deadface System 1 Initiate "A"

GO did not indicate ON.

CORRECTIVE ACTION

GSE cable not connected. Connected cable.

DOCUMENTATION

OCP-1036 Squawk #21, TPS-OCP-1036-023.

PROBLEM

GC 5102 Service Module Deadface System 1 Initiate "B"

GO did not indicate ON.
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10.1.1.6

10.1.1.7

10.1.1.8

CORRECTIVE ACTION

GSE cables cross connected with GC 5104. Reconnected

cables.

DOCUMENTATION

OCP-I036 Squawks 28 and 53, TPS-OCP-1036-023.

PROBLEM

GC 5104 Service Module Deadface System 2 Initiate "A"

GO did not indicate ON.

CORRECTIVE ACTION

GSE cables cross connected with GC 510Z. Reconnected

cables.

DOC UME NTA TION

OCP-1036 Squawks 21 and 46. TPS-OCP-1036-023.

PROBLEM

GC 5106, Service Module Deadface System 2 Initiate "B"

GO did not indicate ON.

CORRECTIVE ACTION

Connected to wrong type of adapter cable (using paired C

& D in place of "A and B") replaced with correct adapter

cable.

DOCUMENTATION

OCP-I036 Squawks Z8, 36, 53, 58. TPS-OCP-1036-03Z,

TPS-OCP-1036-018.

PROBLEM

GE 5082, CM/SM Umbilical Deadface 4B GO did not

indicate ON.
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10.1.1.9

i0. i. i. i0

CORRECTIVE ACTION

Due to a defective GSE cable.

Cable WZ054.

DOC UMEN TA TION

OCP-1036 Squawks 28, 35, 53,

TPS-C14-308-059.

PROBLEM

GR8001,

GR8003,

GR8005,

CR8007,

were all cross or interconnected.

CORRECTIVE ACTION

Cable W2034 replaced by

58. TPS-OCP- 1036-023

Oxidizer overboard initiate A GO

Oxidizer overboard initiate B GO

Oxidizer overboard initiate A GO

Oxidizer overboard initiate B GO

Channel identification disclosed that EO 4904Z7 covered by

TPS-EPS-096 had been improperly worked. TPS-VI6-

EPS-II! corrected the problem and _(D 4904Z4 will be

worked in Florida.

DOC UMENTA TION

OCP-I036 Squawks 47, 54, Z4, 50 and 6Z. TPS-OCP-

1036-018, 0Z0, 0Z2, and 0Z3.

PROBLEM

GR8034, Helium Pressure Dump Initiate A GO did not

indicate ON.

CORRECTIVE ACTION

Incorrect wiring placing GR8034 squib on Pyro Battery B

corrected by working EO 508353.

DOCUMENTATION

OCP-I036 Squawk 50 and 60, TPS-VI6-EPS-II0, 032.
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10. 1.1.11

!0. !° 1. 12

10. 1. 1. 13

PROBLEM

CR0266, 18 sec to relay System A K1Z did not indicate
ON.

CORRECTIVE ACTION

The GSE connector to CI9AIJ3 was found not fully

connected. The connector was connected and the measure-

ment functioned properly.

DOCUMENTATION

Reference TPS-I036-032, Squawk #7A.

PROBLEM

GT5006, HF Ant "B" GO did not indicate ON.

CORRECTIVE ACTION

During troubleshooting several connectors were demated

and mated. During running of OCP-P-0126 the measure-

ment functioned properly. This will be checked during

integrated.

DOCUMENTATION

TPS-1036-032, Squawk #71, TPS-I036-027.

PROBLEM

CD0130, hand controller input "A" did not indicate ON.

CORRECTIVE ACTION

The Jl l fuse module in CI8AI was found to be loose.

DOCUMENTATION

TPS-1036-03Z, Squawks 72 and 73.
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lO.1.1.16

i0.i.i.16

PROPLEN - Three f_mes blown in F_S T_SAFE circuit of _SC

system A.

ENOr_ER_TO ANALYSTS

Tho failure of three fuses in th_ ED$ f_SAFE circuit of MESC

system A, was caused during a troubleshooting mode. Th_ three

fuses, _l_ctrically in parall=l durin_ this mode were blown by

inadwrtantly shorting an vESC system B connector pin to ground.

lO-lZ



10.1.1.14

i0. i. i. 15

PROBLEM

CD0038, ELS activate "B" did not indicate ON.

CORRECTIVE ACTION

GE removed patch panel on 3A5 console and replaced

driver amplifier P/N 3A5AZZLI8.

DOCUMENTATION

TPS-I036-032, Squawk 70, GE F.R. No. 25418.

PROBLEM

GS5018 Gas Chromatograph initiate GO failed to light.

The transient indication was received in its place.

CORRECTIVE ACTION

EO 4666985 was worked to reverse negative and positive

leads (2QR94A20 WH and BLK).

DOCUMENTATION

TPS-I036-032, Squawks 29, 41, 6Z.
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NORTH AMERICAN AVIATION, INC.

/

/2

SPACE and INFORMATION SYSTEMS DIVISION

i0. l.Z

i0. 1.2. 1

OCP-P-0126-S/C 012 - Spacecraft Systems Compatibility

Checkout

SCOPE

To establish the functional compatibility of the Stabiliza-

tion and Control System, Reaction Control System,

Service Propulsion System and the Guidance and

Navigation Sy stem.

RESULTS

This test was run in Building 290, Checkout Station 2C

and ACE Control Room #I. The test sequences were run

primarily with astronaut crew participation. The test

sequences ",'ere not run in the order of the OCP sequences

due to test configuration changes required or problem

areas encountered in a sequence and test continued while

troubleshooting on another communications channel.

Numerous problems were encountered during the test.

At this time, all of the problems have not been completely

resolved, partly due to data reduction required and partly

due to engineering evaluation of data and tolerances. The

test was completed satisfactorily and final NASA buy-off

is pending resolution of problems, data reduction and

evaluation, and formal post-test briefing.

PROBLEM

Sequence 10, SPS Engine locked and SMT could not move

it. Diff clutch current was 759 MA yaw and 743 MA roll

position making engine impossible to move.

CORRECTIVE ACTION

Procedure error, clutch current cannot be applied during

manual _imbal movement.

DOC UMENTA TION

Squawk No. 3 - OCP-01Z6 TAIR Book TPS-0126-006
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NORTH AMERICAN AVIATION, INC. SPACE and I NI_'()I{MATION _YSTEMS DIVISION

i0. i. 2. 2 PROBLEM

Seq. i0, SPS Gimbal position is out of tolerance (Meas.

CH 1034 - yaw} CRT readings out of tolerance due to

miswiring in J95.

CORRECTIVE ACTION

J95 was rewired per print. Wire in Pin 42 was removed

and installed in pin 80. On rerun, measurement was in

tolerance.

DOC UME NTA TION

Squawk No. 7 - OCP-01Z6 TAIR book TPS-0126-007

10. i. Z. 3 PROBLEM

When working TPS-01Z6-008, RCS patching for valve

signatures, pins were shorted between SK-TC-083 and

TGS, due to patching error between SK-TC-083 and TGS.

CORRECTIVE ACTION

Repatching was accomplished to eliminate shorts and

verified proper, Dev. DI001P - Item 17 was written to

show revised patching.

DOCUMENTATION

Squawk No. 13 - OCP-0126-TAIR book TPS-0126-009

10.1.2.4 PROBLEM

Sequence 07-006, event light, 15AI-AZ-EI9, was on and

should have been off for this seq/stp (Meas. CH0100-Z)

due to a broken wire at J850J-53B.

CORRECTIVE ACTION

Wire was repaired and Meas. CH0100X Channel ID

verified proper.

I0-17



NORTH AMERICAN AVIATION, INC. SI)ACE and I NFOFt,MATION SYSTEMS DIVISION

DOC UMENTA TION

Squawk No. 12 - OCP-0126-TAIR Book TPS-0126-010

I0. i. 2. 5 PROBLEM

Sequence Ii, LES Abort event light was lighted and event

timer was running and could not be reset indicating a

constant abort. Abort system locked up when abort signal

inadvertently was given from translation controller.

CORRECTIVE ACTION

Lock up was released by removing Bat A & B Logic

Power. There was no malfunction as an abort signal was

given through pilot error.

DOCUMENTATION

Squawk No. 18 - OCP-0126 TAIR Book TPS-0126-011

i0. I. 2.6 PROBLEM

DAC 5 & 6 drops out upon engine ignition cause -

defective DACS - susceptible to noise pulses causing the

drop out.

CORRECTIVE ACTION

DACS were replaced with new DACS from spares and

verified operating properly.

DOCUMENTATION

Squawk Nos. 24, 27, 28, 29, 36 and 40- OCP-0126 TAIR

Book TPS-0IZ6-01Z

i0. i. 2. 7 PROBLEM

During T/S TPS-0126-012, event light for Meas. CH2093

was lighted on console 5A2-A3-E4 when it should not have

been lighted due to a broken wire at J850A-29.

I0-19



NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

10.1.2.8

10. 1.2.9

CORRECTIVE ACTION

Broken wire repaired and meas. stimulated with 4. 5

volts and functions satisfactorily.

DOCUMENTATION

Squawk No. 39 OCP-01Z6-TAIR Book

TPS-0126-013

Squawk VI6-COM #277

PROBLEM

Sequence 17, relief valve on PGI00, SK-TC-007, relieved

after completing sequence i7, due to improper setting on
relief valve.

CORRECTIVE ACTION

Relief valve was reset and checked out properly.

DOCUMENTATION

Squawk No. 44 OCP-01Z6-TAIR Book

TPS-01Z6-014

PROBLEM

Sequence 17-030, Neg (-) Yaw, Sys. B, fuel side injector

valve did not open, due to measuring on TB#19.

CORRECTIVE ACTION

Rewire per print - return wire to TBI9-17 instead of

TBI9-7 (Ref. V16-942111), rerun showed proper

operation.

DOCUMENTATION

Squawk No. 51 - OCP-0126 TAIR Book

TPS-01Z6-015

Squawk VI6-EPS #185
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

10.1.2.10

10.1.2.11

10. 1. 2. 1Z

PROBLEM

Sequence 14-059, Meas. No. CHZ045 reads UUU and S/B

between +0. ZI7 to +0.335 due to improper calibration of

DAC modules.

CORRECTIVE ACTION

DAC module was recalibrated and reinstalled and meas.

verified properly.

DOC UMENTA TION

Squawk No. 54 OCP-01Z6 TAIR Book

TPS-01Z6-016

EO M507601

TPS CI4-ZIZ-038 TAIR Book

PROBLEM

Seq. 13-007, Meas. No. CH3178 was reading upper limit

(UUU) instead of i. 5 vdc nominal. Patch lead was

improperly patched at TBI-IH on the C14-Z03 patch box

on ACE carry-on.

CORRECTIVE ACTION

Patch leak was correctly inserted and output on CRT

verified proper.

DOC UMENTA TION

Squawk No. 61 - OCP-0126 TAIR Book

TPS-0!Z6-0!7

PROBLEM

Seq. iZ-019, Meas. SCZII8V on recorder 3A3-AZ channel

6 indicates F/C #3 connected to Bus A or Bus B instead of

0 vdc due to a bad ACE signal conditioner in C!4-484.

CORRECTIVE ACTION

Replaced ACE signal conditioner in C14-484 and meas.

verified properly.
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NORTH AMERICAN AVIATION, INC.
SPACE and INFOAMATION SYSTEMS DIVISION

10. 1. 2. 13

10.1.2.14

DOCUMENTATION

Squawk No. 23 - OCP-01Z6 TAIR Book

TPS-01Z6-0Z0

TPS-C14-484-030, 031

PROBLEM

Seq. Z4-009, unable to verify steps A, B, C, and D were

performed properly, due to a procedure error - valve

desired recorded from data from OCP-P-4iZ8-SC01Z -

0. 34 vrms (loaded condition).

CORRECTIVE ACTION

TPS-0iZ6-0ZI showed ' _ 0.°A i^_^_ ......IA u=

equal to 0. 58 vrms unloaded. Valves changed and rerun

per DZOZ4T-3 - Item 12 verified properly.

DOC UMENTA TION

Squawk No. 117 - OCP-01Z6 TAIR Book

TPS-0126-0ZI

PROBLEM

Seq. 24-012, "Thrust on" lamp did not go out due to

incorrect wiring.

CORRECTIVE ACTION

The wire C65E22 was replaced properly to TBI7-CI from

TB20-D8. This miswiring caused bypassing FCSM

thereby not shutting "Thrust on" lamp off. Rerun verified

properly after rework.

DO C tJ -_.4E NTA T! ON

Squawk No. 121 - OCP-0126 TAIR Book

TPS-0126-022

Squawk VI6-EPS #176
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

I0. 1.2. 15 PROBLEM

Events CH0214, CH0217, CH1217 indicate on when they

should be off. (Squawk requested by NTD) due to

procedure in error.

CORRECTIVE ACTION

On Panel 25, SCS direct control MNA & MNB were on and

on Panel 7 normal/direct on switch was in normal position.

With this switch configuration events CH0214, CH0217,

CHI217 should be on.

DOCUMENTATION

Squawk No. _3_ Oc_-n]P¢, TATR Book

TPS-0126-023

I0. 1.2. 16 PROBLEM

Seq. 28-020, Meas.

is out oftolerance,

a procedure error.

CG227i, SCS roll body axis in phase,

reading UUU, S/B+6. 0+0. 56 due to

CORRECTIVE _^r"q_,_,T__,_

Special test run on TPS-0126-024 proves that the G&N

is functioning as designed and that new procedure can

achieve more accurate error signals than the manual

procedure as written in the OCP. All data is repeatable

in the new procedure.

DOC UMENTATION

Squawk No. 113 - OCP 0126 TAiR Book

TPS-0126-024

I0. 1.2. 17 PROBLEM

Seq. 24-023, "Thrust on" did not go off in G&N mode,

due to a wiring error in C01WI Harness.

10-Z7



NORTH AMERICAN AVIATION, INC. SPACE and I NFORI_IATION SYSTEm, IS DIVISION

IP

10. 1. 2. 18

10. 1. 2. 19

CORRECTIVE ACTION

Wire C76B22 was wired properly to TBI7-C2 from

TBI9-C9. Rerun verified proper operation.

DOCUMENTATION

Squawk No. 134 - OCP-0126 TAIR Book

TPS-0126-025

Squawk VI6-EPS #189

V16-420316

PROB LEM

Seq. 15-001, diff. clutch current readings max. and

unable to null with thumbwhee!s. Procedure error and

incorrect switch configuration for this seq.

CORRECTIVE ACTION

Proper switch configuration was made by D20i5T-Z-#6

and rerun verified properly, SCS CBS ACI and AC2 were

in the off position depriving SCS of AC power.

TT T T t"_ _TDOC uMEN TAT,,_,

Squawk No. 140, OCP-0126 TAIR Book

TPS-0126-026

PROBLEM

Verify impulse enable system working properly

assurance of system working properly for NASA.

CORRECTIVE ACTION

TPS-0126-028 ran through impulse enable system and

verified system was working properly.

DOCUMENTATION

TPS-0126-028
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

10. 1. 2. 20

!0. i. 2. 21

10. i.2.22

PROBLEM

Seq. 15-058, GR8500-3 event light was not lighted for

this seq. properly. T/S TPS-0126-029 in work.

CORRECTIVE ACTION

Unresolved at this time.

DOC UME NTA TION

Squawk No. 148 - OCP-0126 TAIR Book

TPS-0126-029

PROBLEM

SCS measurements out of tolerance. SCS engineering

tolerances too close for the SCS system.

CORRECTIVE ACTION

SCS engineering investigation upon data review and

analysis revealed tolerances too close and the run was

acceptable to SCS engineering.

DOCUMENTATION

Squawks Nos. 21, 26, 30, 34, 35, 54, 55, 56, 57, 58, 59,

60, 62, 63, 72, 73, 76, 77, 78, 82, 85, 88, 89, 90, 95,

96, 98, 99, i00, 10Z, 105, 154, 157, 158, 159, 160, 161,

and 168 - OCP-0126 TAIR Book

PROBLEM

During running of OCP-0126, the caution and warning

and master alarm lights came on in C/M. Pitch 1 and

yaw i gimbal motor switch undercurrent inhibit circuitry

during initial start-up is inoperative.

CORRECTIVE ACTION

Engineering investigation is still in process. T/S TPS-

0126-0Z7 was run finding above cause, however, additional

investigation is required.
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DOCUMENTATION

Squawks Nos. Z0, Z5, 32, 41, 45, 81, llZ, 150, and

162 - OCP-0126 TAIR Book

TPS-0126-027
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10. 1. 3

I0. i.3. i

io. 1.3.2

TPS VI4-GEN-003 Pyro Resistance Measurements

TPS V14-GEN-005 Pyro-CET Verification

SCOPE

The SE TPS' were performed to check and record, for future

reference, the resistance of all the pyro circuits.

RESULTS

The resistance was measured and recorded for all the pyro

circuits.

PROBLEM

GR800!, Oxidizer overboard initiate A GO

GR8003, Oxidizer overboard initiate B GO

GR8005, Oxidizer overboard initiate A GO

GR8007, Oxidizer overboard initiate B GO

were all crossed or interconnected.

CORRECTIVE ACTION

Channel identification disclosed that EO 490427 covered by

TPS-EPS-096 had been improperly worked. TPS-VI6-EPS-

iii corrected the problem and EO 490424 will be worked in

Florida.

DOCUMENTATION

OCP-I036 Squawks 47, 54, 24, 50 and 62. TPS-OCP-1036-

018, 020, 022, and 023.

PROBLEM

GR8034, Helium Pressure Dump Initiate a GO did not

indicate ON.

CORRECTIVE ACTION

Incorrect wiring placing GR8034 squib on Pyro Battery B

corrected by working EO 508353.
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10. I._.3

DOCUMENTATION

OCP-1036 Squawk 50 and 60, TPS-VI6-EPS-II0, 032.

PROBLEM

GS5018 Gas Chromatograph initiate GO failed to light. The

transient indication was received in its place.

CORRECTIVE ACTION

EO 4666985 was worked to reverse negative and positive

leads (2QR94AZ0 WH and BLK).

DOCUMENTATION

TPS-I036-032, Squawks 29, 41, 6Z.

D

D
NAA ATO Systems Supr
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10.2 PROBLem[ ANALYSIS - gEi_UENTIAL SYSTEM_

Apollo Problem Summaries are generated by NAA/S&ID, Apollo Reliability and

Design Engineering departments.

Those Problem Stm_naries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permitting changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Sunmmaries of S/C 009 flight anomalies applicable to S/C 012 and recent

significant problen_ occurring in the Certification Test Programs and S/C Oll

and S/C 012 checkout programs may also be included.

Each Problem Summary is categorized as resolved, explained, or unresolved.
These are defined as follows:

Resolved Problem: Corrective action has been taken on S/C O12.

Explained Problem: Corrective action has not been taken for S/C O12,

but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.

N_ Reliability Project Engineer
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I0._ HAR[_4ARE S[_9_%RY - SEQUENTIAL SYSTI_

Information from the following sources was used in the preparation of the
Hardware Summary:

Certification Test Network

Certification Test Summary.

Configuration Data

Supplier Data

Receiving Inspection

Personal Contact with Suppliers

Configuration Control

Acceptance Data Packages
Problem Action Records

Operating Time Data
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]0 .: ....RT IFICATIO_, TEST

LA,:.,[_tJA:_DIF_.qENCES VS FLIGHT HAR_._ARE

SEO_UENT IAL SYSTEMS

•h_e__v_ are no s_g_eicant...... dJflferences between Certification L'araware

and Flight Hardware.

AP!-'ROVED 2Y:

/27 -_

Certification Project EngJneer
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10.5

CARR NO.

i0.5.1

i0.5.2

WAIVERS, SCN's AND RFC's - SEQT_NTIAL SYSTEMS

The following waivers, SCN's and RFC' s for CSM 012 are p_ndin_

or open as of 8 ,Tune 1966:

WA /SCN FCNO. ST_JECT STATUS/REMARKS

SCN 207 to

SID 6A-1237

SECS Helium

Depressurization

Pending NAA System

Engr. Rework - Fst.

Complete by 6/17/66

SCN 219 to

SID 6A-1237

Delete Apex Cover

Jettison Light

Pendin_ NASA

Approval

Engi_.e_ring Manager

Pro Ject _ineer
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NORTH AMERICAN AVIATION, INC. SPACE and INF()RMATION SYSTEb,IS DIVISION

11. EARTH RECOVERY SYSTEMS'ORDNANCE

11.0

11.1

11.2

11.3

11.4

11.5

System Organization

Systems Test Results

Problem Summaries

Hardware Summary

Cert/Flt Hdw Differences

Waiver/SCN/RFC Information
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II.0 EARTH RECOVERY SYSTEMS/ORDNANCE

The Earth Recovery Systems/Ordnance (ERS), for purposes of

the CARR, consists of ERS and Ordnance subsystems, equip-

ment and assemblies as listed herein. The ERS operates to

stabilize and decelerate the CM using parachutes and to float

and upright the CM on water impact and include various recovery

aids. Ordnance devices are used for separation functions.

EARTH RECOVERY SUBSYSTEM

Drogue Parachutes

Pilot Parachutes

Main Parachutes

UPRIGHTING SYSTEM

Air Bags

Compressor

Bag Stowage Canisters

LOCATION AIDS

Sea Dye Marker

Fla shing Light

ORDNANCE

Tower Separation

Adapter Separation

CM/SM Separation

Forward Heat Shield Separation

Parachute Deployment

Parachute Disconnect

RCS Isolation Valves
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11.1.1

II.i.i.i

TPS VI6-VMS-027 _ Command Module Uprighting System

Checkout

SCOPE

This test was performed to verify operation of the uprighting

system compressors and float bag fill/vent valves in

accordance with Process Specification MA0201.5152. The

compressors were operated to measure discharge pressure

and flow and operation of the fill side of the fill/vent valves

was verified. Operation of the vent side of the valves was

verified using an external pressure source.

RESULTS

During the test, the compressors operated with normal

starting and operating current draw. Discharge pressure

of the compressors was higher than that required to

mechanically open the fill portion of the float bag valves and

air flow was noted at both fill and vent outlets of the valves

not set in the fill position. During the vent position test of

float bag valve operation, the valve controlling the -Y float

bag was found to be inoperative due to a broken ground lug

on the ground return ' ' _.......'..... '--- s -'---=-_ _;_i_U ii'UIII LII_ VCl-.I. VI_ Ui_llUi_i, lili_ _V-']S

repaired and proper operation of the valve in both vent and

fill positions verified. Test still incomplete.

PROBLEM - Valve Leakage

During compressor operation, flow was noted from the

valves not set in fill position. This was found to be due to

compressor discharge pressure mechanically opening the

fill portion of the valves.

CORRECTIVE ACTION

The problem has been referred to Engineering for disposition.

It is still an open item.

DOCUMENTATION

Valve leakage, Squawk 28, TAIR book. Open item.

PAR. 21059
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II. I.I.Z PROBLEM - Inoperative Valve

During test, the -Y float bag valve was found to be

inope rative.

CORRECTIVE ACTION

A trouble shoot TPS was initiated and an open circuit

caused by a broken ground lug found. Repair was made.

The valve was rechecked for correct operation.

DOCUMENTATION

Inoperative valve, squawks 29 and 30, TAIR book. TPS

V16-VMS-030, TPS V16-VMS-031 and TPS V16-VMS-032

troubleshoot TPS's located broken ground lug. Repaired

working squawk 29. TPS-V16-VMS-035 verified operation

of valve.

_NAA A_TO _ystem/s Supr
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PROBLF,M ANALYSIS - _;ARTH RECOVERY SYSTE_LS/ORDNANCE

Apol]o Problem Sunvnaries are generated by NAA/E_ID, Apollo Reliability and

Design _;n_ineerinp departments.

Those Probl_m Summarieg which were "Unresolved" on May 19, 1966 were jointly

selected by NAA Apollo Reliability Project Engineering and NAS_/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,

1966, as presented in this report, reflects additional data and information

permittin_ changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Summaries of S,/C009 flight anomalies applicable to S/C 012 and recent

significant problems occurrinp in the Certification Test Programs and S/C 011

an_ S/C 012 checkout programs may also be included.

Each Problem Summary is categori_ed as resolved, explained, or unresolved.
These are defined as follow_:

Resolved Problem: Corrective action has been taken on S/C O12.

Explained Problem: Corrective action has not been taken for S/C O12,

but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: Problem is neither resolved nor explained.

,_ Reliability Project Engineer
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/1.3 HARDWARE SUMMARY - EARTH RECOVERY SYSTEMS/ORDNANCE

Information from the following sources was used in the preparation of the

Har4ware Summary:

Certification Test Network

Certification Test Summary

Configuration Data

Supplier Data

Receiving Inspecti on
Personal Contact with Suppliers

Configuration Control

Acceptance Data Packages
Problem Action Recor_.s

Operating Time Data
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, iI; CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARD, fARE

EARTII RECOVERY/ORDNANCE

There are no significant differences u *"" _ _+_e_._+_ w_A,,_o

and Flight Hardware.

APPROVED BY :

Certif1.Cstion Proj@'_'_tEngineer
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ii. 5

CARR NO.

ii. 5.1

ii. 5.2

11.5.3

11.5.4

11.5.5

WAIVERS, SCN's AND RFC's -RECOVERY SYSTEMS/ORDNANCE

The followine waivers, SCN's and RFC's for CSM 012 are pendin_
or open as of 8 June 1966:

WAI R/SC ,/RFC

SCN 59A to

SID 63-313

SCN 120 to

SID 64-1237

SCN 200 to

SID 64-1237

SCN 177 to

SIO 6A-1237

RID O12-1A-5

to SID 65-IO10

SUB.TECT

SLA Panel

Deployment

Separation
Devices

Explosive Material

Press. Cartridge

Sea Dye _ark_r

Revision to VT
vs @ Envelope

STATUS/RE_A_S

Pendin_ NASA

Direction

Pendin_ NASA

Direction

Pending NASA
Direction

Ca_celled

Requires NASA/NAA
Resolution

E_[ne e_ing Manager

Project- _n_er

II -31,



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

12. MECHANICAL SYSTEMSoSTRUCTURES

12.0

12.1

12.2

12.3

IZ.4

12.5

System Or ganization

Systems Test Results

Problem Summaries

Hardwa re Summary

Cert/_'it Hdw Differences

Waiver/SCN/RFC Information
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12.0 MECHANICAL SYSTEMS/STRUCTURES

The Mechanical Systems/Structures (MECH), for purposes of

the CARR, consists of mechanical systems and the CSM struc-

ture as listed herein. The mechanical systems include mis-

cellaneous mechanisms and the crew couches and structures

includes the design stress analysis and CSM structural

configuration requirements.

LAUNCH ESCAPE SYSTEM

Tower Structure

Canards

Structural Skirt

COMMAND MODULE

Heat Shields

Hatches & Mechanisms

Inner Structure

Couch Assembly

Attenuation Sy stem

Aft Compartment

Insulation

Equipment Support

Deployment Mechanisms

Boost Protective Cover

Outer Structure

SERVICE MODULE

Radial Beams

Bulkheads

12-2
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1Z.l.l. 1

SYSTEMS TEST RESULTS

OCP-P-4172-SC-012 - Pressure Vessel Leak Check - CM

SCOPE

(I) To verify that the leak rate of the Command Module

Inner Structure does not exceed l, 060 SCCM (maximum

allowable leak rate). The inner structure is complete to

the extent that all openings and equipment penetrations

through the structure are installed.

(2) To verify the positive pressure relief setting of the cabin

pressure relief valve.

RESULTS

This test was started in Building I, Pressure Test Cell.

Due to inner structure leaks, Sequence 02 was not completed

in Building 1 Test Cell as the leaks could not be located

immediately. Sequence 04 was completed successfully while

troubleshooting for the inner structure leak. The CM was

moved to BZ90 and Sequence 02 was to be completed as soon

as the inner structure leaks w_r_ fo,md and repairs com-

pleted. The inner structure leak was found to be a hole back

of the ECU (Environmental Control Unit). Repairs were

made per MRI09796. Testing resumed on Sequence 0Z and

was completed successfully on Run No. 4. All of the

sequences were completed successfully.

PROBLEM - Inner Structure Leak

A leak rate in excess of Z, 000 SCCM was determined during

first run. (1,060 maximum allowable). Leaks were detected

on the Outer Structure indicating the leak was someplace in

the Inner Structure. After further T/S, the ECU was

removed and a hole was found in the Inner Structure.

Repairs were made p_ _JnlnQvQA nA_ _oo_o

CORRECTIVE ACTION

A patch repair was accomplished per MRI09796

12-3



12.1. 1.2

12.1.1.3

DOCUMENTATION

TPS-VI6-4172-002.

Squawks Nos. 2, 3, 4, 5, 6,

VI6-OCP-4172-TAIR Book

MR 109796

7, 8 and 9 -

PROBLEM - Post Landing Vent Valve Leaks

Structure leaks were experienced in excess of 3,000 SCCM.

(l, 060 maximum allowable). (Run No. 2)

CORRECTIVE ACTION

Determine where leaks are, work corrective action q. and

rerun Sequence 02. Leak was determined to be around Post. Land-

ing Vent Valves in egress hatch. RTV-102 was used to seal

around Vent Valves per drawing Gen. Note No. 7.

DOCUMENTATION

Squawks Nos. I0 and ii - VI6-OCP-4172-TAIR Book.

TPS-VI6-ECS-021

TPS-VI6-ECS-022

PROBLEM - Leaks Around Bolts

Structure leaks were experienced in excess of 2,000 SCCM.

(1, 060 maximum allowable). (Run No. 3)

CORRECTIVE ACTION

Bolts were resealed with RTV-Iu_'_ per E. O. 's 454635 and

454636. Rerun of Sequence 02 to meet allowable leak rate

was performed as Run No. 4. The run was successful and

leak rate determined to be 620 SCCM. Leak located at bolt

holes where HCB mortar beef-up rood. had been made.

DOCUMENTATION

Squawks Nos. Ii and 13 VI6-OCP-4172-TAIR Book (Ref.

E.O.'s Nos. 454635 and 454636).

12-5



12.1.2

1Z.l.2. 1

TPS VI6-VMS-001 - Forward Heat Shield Thruster Checkout

SCOPE

This test was performed to verify thruster piston movement

and thruster system leakage rate in accordance with Process

Specification MA0302-0032. Thruster piston movement was

measured for manual movement and for movement by test

pressure. System leakage rate was determined by pressure

decay from test pressure measured during a 30 second

interval.

RESULTS

During the test, piston movement under test pressure oper-

ation was recorded as out of tolerance for thrusters at

longeron 1 and longeron 4. Leakage rate met specification

requirements but was not recorded as a rate. The thruster

checkout was rerun on TPS-V!6-VMS-002. During this run

all piston movement measurements were within specification

limits. System leakage was measured again and found to be

out of tolerance on the system _upp±yL,_g pressure _o

thrusters 1 and 3. The leakage was corrected and operation

of the system verified.

PROBLEM - Out of Tolerance Piston Movement

The retest on TPS VI6-VMS-002 proved that the out of toler-

ance readings for piston movement were not due to mal-

function but due to error in reading the number of revolutions

of the needle on the dial gage.

CORRECTIVE ACTION

None required.

DOCUMENTATION

Out of tolerance readings at longerons 1 and 4, squawks 1

and 2, TAIR book, retest per TPS VI6-VMS-002.

12-7



12.1.2.2 PROBLEM - Excessive Pressure Decay

During the retest, the pressure decay rate for the system

supplying longerons 1 and 3 was measured to be out of

tolerance.

CORRECTIVE ACTION

The areas of leakage were determined by a trouble shoot

TPS (TPS VI6-VMS-008). A leaking "B" nut at longeron l

was loosened and retorqued. An audible leak at longeron 3

thruster cylinder was corrected by rework on the cylinder.

DOCUMENTATION

System leakage, squawk 7, TAIR book, performed TPS

VI6-VMS-008 trouble shoot TPS. Cylinder leakage,

squawks 8 and 17, TAIR book. Cylinder removed and

replaced after rework by TPS VI6-VMS-014. "B" nut leak-

age, squawks 14 and 15, TAIR book. "B" nut at longeron

#I (squawk 14) retorqued. "B" nuts at breech assembly at

longeron #4 (squawk 15), leakage too small to warrant

retorquing. PAR 21929

!2-9



12.1.3

12.1.3.1

12.1.3.2

OCP-P-3019-SC012) - Horizontal Weight and Balance - SM

SCOPE

This test was performed to determine the actual weight and

to determine the radial and vertical centers of gravity of the

Service Module. The Service Module was oriented in the

vertical mode on three load reaction points with loading

measured at each point for weight and radial center of

gravity. The module was suspended in the horizontal mode

measureing weight at each end for vertical center of gravity.

RESULTS

During installation in the vertical mode fixture, a deviation

to the OCP was required for method of restraint of the

Service Module. The module was installed and aligned after

exchanging the Brunson transits with K&E transits. The

load measurements were taken without problems. The

balance of the test was comp_ea with no pr_,_, .......

PROBLEM - Restraint of S/M

Only one restraint line could be attached to the Service

Module in the vertical mode.

CORRECTIVE ACTION

A temporary deviation to the OCP was written to permit

restraint by physical handhold on the SM in lifting and

positioning of the module.

DOCUMENTATION

Restraint, squawk 2, OCP-P-3019-SC012. Temporary

Deviation 001T, Item l0 written.

PROBLEM - Leveling of Transits

The Brunson transits could not be leveled with sufficient

accuracy to perform a satisfactory test.

12-ii



CORRECTIVE ACTION

K&E transits were used in place of the Brunsons.

DOCUMENTATION

Transit leveling, squawk 3, OCP-P-3019-SC012.

12-13



12.1.& ENGINEERING ANALYSIS

The pressure test was performed per MA0208-OO12 using

lead tape to close gap noted with the knowledge that

greater pull down capability of the crew access pressure
hatch cover latch mechanism had been released and would

be available for SC O12 prior to the leak test per

MAO_O6-OOO2. The lead tape was removed and the leak

test was performed with this revised latch mechanism.
The Crew Access Pressure Hatch Cover Mechanism

Specification MAO308-0095 was revised, increasing

allowable torque on mechanism to 200 inch pounds from

i00 inch pounds. A new mechanism striker, V16-550320-5,

was installed providing for greater adjustment of mechanism.

12-14



12.1.4

12,1.4.1

OCP-P-3239-SC-012 - Spacecraft 012

Command Module

Inner Structure

Proof Pressure Test.

SCOPE

The proof pressure test was conducted on the CM inner

structure to verify external leakage of the assembly per

MA028-0012.

RESULTS

All covers were installed and sold per TPS (200). Pres-

surization was attempted but failed due to a gap of approx-

imately .015 inch at the bottom of the main hatch. Several

attempts were made to correct this condition. The project

office and the structural engineer for spacecraft 012 were

consulted for disposition.

Project engineering decided to use lead tape for sealing.

Spacecraft 012 CM was holding 3 PSIG steady. The OCP

was completed successfully.

PROBLEM - Leakage at Main Hatch

A gap of approximately 0. 015 inch at the bottom of the main

hatch prevented pressure integrity.

CORRECTIVE ACTION

Lead tape was installed to provide a seal

DOCUMENTATION

No documentation available

PAR i102

_NAA _TO Systems Supr
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12.2 PROBLEM ANALYSIS - MECHANICAL SYST_/STRUCTURE

There are no significant unresolved problems related to this equipment.

_AA Reliability Project Engineer
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]2.3 HARDWARE SU_RY - MECHANICAL SYSTEMS/STRUCTUP_

Information from the following sources was us@d in the preparation of the

Hardware StmTnary:

Certification Test Network

Certification Test Summary

Configuration Data

Supplie_ Data

Receivin_ Inspection

Personal Contact with Suppliers

Configuration CDntrol

Acceptance Data Packages
Problem Action Records

Operating Time Data

12-19
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12A CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARV_ARE

MECHANICAL SYSTEMS/STRUCTURE

The pages which follow _ndicate the significant differences between the

Certification Test Hardware and Flight Hardware.

APPROVED BY:

, f'_ ? _ .

Certification Fro_g'c,tEngineer

iZ-Zl



CV_TIFIED/WLIGWT HARDWARE DIFFF_CF.S

Fllpht Part No. Test Part No. Part Name Test Ident.

V15-300102-271 V15-300102-191 LES TOW_

Differences

TRUSS P_ESIGN PE_ MCR A-519 (ADD_ THE BOOST PROTECTIVE CO_) WAS NOT RETEST_

Certif_ catlon Basis

ANALYTICAL EXTRAPOLATION OF TEST DATA IS SUFFICIENT FOR CERTIFICATION IN CONJUNCTION

WITH THE NUMEROUS FLIGHT TESTS OF THE ABORT SYSTEK

Flight Part No.,

V15-300800-71

Differences

Test Part No.

V15-3OO800-ii

Part Name

CANARD ASSY

Test Ident.

FLIGHT PART IS AS MODIFIED BY MOD. KIT, V15-880008 TO BE RETROFITTED TO S/C O12

Certification Basis

CHANGF_ MADE PER MCR A-1439 DO NOT ALTER THE BASIC STRUCTURE. THE CHANGES PROTECT THE

STRUCTURE AGAINST THE MORE SEV_E THERMAL ENVIRONMENTS ASSOCIATFD WITH A HIGH ALTITUDE
ABORT

1 ) -).2



CI_TIFITED/I_LIGXT _Rr_ARE DI'FI_RF_CES

Test Ident.

'ni t NJ2

Differences

t:9:,." PASPTVF r]',vfqqP,:

Test Part No. Part Name

l,.'{-',r_2 <F,:.JPAT'..T'T}C 72.r".!:i< .-q P._2(-h'
I! II III I

Test Ident.
_T'*_TT'
!'d. _I',[

J I

L .
l I il i I I I I

Ce_tificatlon Basis

! p/pmTAT _.Tm_TT"r.-,,_m'_',-'_ T r" IT, T']': DV :'Ti_I-_ &D'T'mV C'U'<.../_.,>,_ _, ,_ eI!TA ................... MOLDED A._; ATT\;!< PARTS TO 'V,{<:_[<
v,-._.-,_-._,_{,CL" , _!._TIV;_ HEAT _.....Tn ,'_,__" _: "h,m_,_-=:,_', t,'P._,,, UAVT,"q ,:,;_,:L.,._:_.... : ............
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12.5 WAIVERS, SCN 's AND RFC 's - STRUCTURES/MECHANICAL SYSTEMS

The following waivers, SCN's and RFC's for CSM 012 are pending

or open as of 8 June 1966:

CARR NO. WAIVER/SCN/RFC NO. SUBJECT STATUS/REMARKS

12.5.1 SCN TBD Sextant, Telescope SCN to be
(MCR A!Agl) Thermal Protection submitted

12.5.2 SCN 231A to LES Thermal NAA to

SID 64-1237 Protection during Imr!ement
Hi-Alt Abort

12.5.3 RFC O12-NAA-I-I

(RID O12-1A-6)

Outer Hatch Removal

Under Vacuum
NAA to Prepare

ECP for special
tool

12.5.4 RFC 012-6-29 TV Camera Window

Mount

NAA to imolement

MCR AI3AA

12.5.5 Deviat ion Reduced Factor of

Safety for SM aft
bulkhead

NAA Action

Required

Enameler

Project _ineer
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13.0 DISPLAYS AND CONTROLS

The Displays and Controls (D&C), for purposes of the CARR,

consists only of those displays and controls which are not a

part of any other system. The following items may be

included herein depending on test and other data accumula-

tion requirements.

Timing System (Clock)

Lighting Sy stem

Caution and Warning System

Entry Monitoring System

13-Z



13.1 TEST RESULTS

ATO test and operations activities affecting the displays and

controls are reported within each appropriate system section.

13-3



13.2 PROBLEM ANALYSIS - DISPLAYS AND CONTROLS

Apollo Problem Summaries are generated by NAA/S&ID, Apollo Reliability and

Design Engineerin_ departments.

Those Problem Summaries which were "Unresolved" on May 19, 1966 were Jointly

selected by NAA Apollo Reliability Project Engineering and NASA/GE ASD project

reliability for inclusion in this report. However, their status as of June 15,
1966, as presented in this report, reflects additional data and information

permitting changes in classification to "Explained" or "Resolved", as appli-
cable on an individual basis.

Problem Summaries of S/C 009 flight anomalies applicable to S/C 012 and recent

significant problenLs occurring in the Certification Test Programs and S/C Oll
and S/C 012 checkout programs may also be included.

Each Problem Summary is categorized as resolved, explained, or unresolved.
These are defined as follows;

Resolved Problem: Corrective action has been taken on S/C 012.

Explained Problem: Corrective action has not been taken for S/C 012,
but rationale exists to permit the hardware to

be used for S/C 012.

Unresolved Problem: PrWoiem is nelun_r......resolved -^-....explained.

NAA Reliability Project Engineer
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D

i%_ HARDWARE SUMMARY - DISPLAYS AND CONTROLS

Information from the following sources was used in the preparation of the
Hardware Summary:

Certification Test Network

Certification Test Summary

Configuration Data

Supplier Data

Receivin_ Inspecti on

Personal Contact with Suppliers

Configuration Control

Acceptance Data Packages
Problem Action Records

Operating Time Data

D
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CERTIFICATION TEST

HARDWARE DIFFERENCES VS FLIGHT HARDWARE

DISPLAYS AND CONTROLS

_- _ _4 ¢_ __..,_÷.d_ ¢f_.r_nees between Certification Har_Swa.re,,,_,e are no _5 ...... ,...........
and Flight Hardware.

APFROVED BY:

Certification Pro_ect Engineer

!3-!7



13.5 WAIVERS,SCN'sANDRFC's - DISPLAYSANDCONTROLS

The following waivers, SCN'sand RFC's for CSMO12are pending
or open as of 8 June 1966:

CARRNO. WAIVER/,_C_/R,C NO. SUBJECT STATUS/REF_RKS

13.5.1 SCN 223 to

SID 64-1237

5-5-66

Update MEI Spec;

Add C&W Tabulation
Awaiting NASA

Approval (See

CARR No. 13.5.6)

13.5.2 SCN 225 to

SID 64-1237

D_cR A134S)

Adds (9) GFE

Penlites

NAA to Submit ECP

13.5.3 SCN 232 to

SID 6&-1237

5-!2-66

Add Additional

Digital Event
Timer

Await ing NASA

Approval

13.5.& SCN 240 to

SID 6A-1237

(MCR AIA6!)

Add ECS Radiator

Outlet Temp.

NAA to Submit ECP

J2_.5.5 _UN 2_I 5O

SID 6&-1237

(MCR AiA51)

Add S?[_ Lin_

Heater Control

i_.5.6 SCN Pending

to SID 64-1237
Revise C&W CO2PP

HJgb Limit

Held by NAA

Pending NASA OK

of SCN 223 (See

CARR No. 13.5.1)

13.5.7 SCN 241 to

SID 64-1237
Undate Fig. i17

Control & Displays
Layout

NAA to Submit ECP

13.5.8 SCN Pending

to SID 64-1237
Revise Floodlights NAA to Submit ECP

"-: Tr_neering Manager

Project E_ineer
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14.0 CREW EQUIPMENT

The Crew Equipment (CREW}, for purposes of the CARR, consists

of the components provided in the crew compartment for effec-

tive operation of the spacecraft, sustenance of the crew, pro-

tection and safety of the crew.

Inflight Tool Set

Optical Equipment

Crewman Restraint Equipment

Per sonal Communications As sembly

Crewman Umbilical Assemblies

Crew Couch Pads

Water Dispenser

Work Shelf 8_ Drawer Assembly

Fecal Canister 8_ Bag

Relief Tube Receptacle Assembly

Storage Compartments

Storage Containers and Boxes
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14.1

14. 1. 1

SYSTEMS TEST RESULTS

TPS Crew Compartment

Fit and Function

SCOPE

TPS is performed to familiarize the

prime flight crew with the crew compartment equipment

and to verify operational suitability of the crew station

provisions to satisfy mission objectives.

RESULTS

This test to be performed following integrated.

NAA ATO Systems Supr
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]A_ PROBL_ ANALYSIS - CREW EQUIPMENT

There are no significant unresolved problems related to this eeuipment.

Reliability Project Engineer
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HARDWARE SUMMARY - CREW E(,_UIPMENT

Information from the following sources was used in the preparation of the
Hardware Summary:

Certification Test Network

Certification Test Summary
Configuration Data

Supplier Data

Receiving Inspection

Personal Contact with Suppliers

Confi_aration Control
Acceptance Data Packages
Problem Action Records

Operating Time Data
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.].L.!, CERTIFICATION TEST

HARN.,_AP_ DIFFERENCES VS FLIGHT HARDWAP_ v.

CRY,7 EQUIP_,_.NT

The pages which follow indicate the significant al_lerences _,_.wt_t:n_.e

Certification Test Hardware and Flight Hardware.

APPROVED BY :

_.: ,/.;)_. .._ ' ,.,

CertllLtcation Project Engineer

14.13



Flight Part No.
MF478-(_,_)73-O001

Differences
},'I,T,]IITPARTIS A SIX TPANSIETORDEVICEOPERATINGAT 16.8 VOLTS.

T!!]STPARTIS A FOURTRANSISTORDEVICEOPERATINGAT 28 VOLTS

:;'T" _T_:_'i__.I:;HT _ R'_WARF P [F._F%ICF_

il

Test, Part No. Part Name MICROPHOh_, f_(P. Test Tdent.

ME9()L-..('28_"-IX]O] ASSY. PEP._ONAI, COMM. ]216705

i n,

Certif_ cation Basis

CT c_T}¢ _' PART REC'D DF.SIGN PROOF T_TS CON. _,.TING OF:

VI}_i_TTON, SHOCK, OXYGEN, HUMIDITY, SALT AND LIFE.

i'L[_]HT PART CERTIF[EI). BY SIMILARITY TO TEST PART PLUS

FUNCT ]ION, H I-LO T._vIPEF{ATIIRE, VACUU_{,

DPT OF TEMPERATURE.

14-14



1L.5 WAIVERS, SCN's AND RFC's - CREW EQUIPMENT

The following waivers, SCN's and RFC's for CSM O12 are pending

or open as of lO June 1966:

CARRNO.WAIVER/SC /aFCNO. SUBJECT STATUS/REMARKS

14.5.1 RFC 012-6-29 TV Camera Mount Pending NASA OK

of mockup

14.5.2 RFC 014-6-0P-25 Mirror Adjustments NAA to Implement

14.5.3 RFC OIA-6-OP-38 Bump Hat Electronics Pending NASA
Action

Ii. 5.h RFC OIA-6-F/K-2 Tee-adapter NAA to Implement

ih.5.5 RFC OIh-6-EX-6 M-12A Ergometer NAA to Implement

!h. 5.6 RFC 012-6-28 Water Dispenser

Tubing Stowage

NAA to Implement

!4.5.7 RFC 012-6-42 Increase Ergometer

Lap Belt Length

NAA to Implement

Ih.5.8 RFC 012-6-46 Color Code

Restraint _;quip.

NAA to Implement

14.5.9 RFC OIA-O6-OP-I Improve Sandals NAA to Implement

lb.5.10 RFC's OIA-O6-OP-9
OIA-O6-OP-IO

Make restraint

Straps Adjustable

NAA to Implement

lb.5.11 RFC OIA-O6-OP-II Identify Equipment

by Astronaut Name

NASA to take

Action

Add Velcro at

Sides of LEB

NAA to Implement

IA.5.13 RFC OIA-O6-OP-19 Urine Receptacle

& Hose Assembly

NAA to Implement

IA.5.1A RFC OIA-O6-OP-23 Tool Changes NAA to Imp±ement

ih.5.15 RFC Olh-O6-OP-2h Change Stowage of

"D" Ring Ext. Handle

NAA to Implement

14.5.16 RFC OIA-O6-OP-27 COAS - Add Spare

Light Bulb

NAA to implement

14-15



CARa_0. WAIVE_/SCN/R_C_0.

14.5-17 RFC O14-O6-OP-33

14.5.18 RFC O14-O6-OP-35

SUBJECT

Velcro Changes

Imorove Workshelf

STATUS/REMAR_

NAA to Implement

NAA to Implement

c__eer ing _anager

ProJec_ngineer
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15.0 EXPERIMENTS

Ten experiments are planned in connection with Spacecraft 012

operations. They fall into three categories - Medical, Scienti-

fic, and Technical - as listed below. Additionally, a medical
data acquisition system (MDAS) is installed in the C/M to

record outputs from Experiments M-4A and M-12A.

EXPERIMENT NO.

Medical

M-1A

M-4A

M-5A

M-6A

M-9A

M-11

M-1 2A

Scientific

S-SA

S-6A

Technical

T-3

Data

MDAS

T IT LE

Cardiovascular Conditioning

Inflight Phonocardiogram

Bioassays Body Fluids

Bone Demineralization

Human Otolith Function

Cytogenetic Blood Studies

Exercise Ergometer

Synoptic Terrain Photography

Synoptic Weather Photography

Inflight Nephelomete r

Medical Data Acquisition System
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15. I. I.i

15.1.1.2

SYSTEM TEST RESULTS

OCP-8037

DATA SYSTEMS EQUIPMENT CHECKOUT - GFE Scientific

Experiments

SCOPE

This test is performed to demonstrate the operational status of

the Medical Data Acquisition System with a simulated experiment

M4A. The test is performed in OCP-P-8037A-SC012 sequences

06-041 through 06-048.

RESULTS

During the test three squawks were written. One for the MDAS

not being installed at the start of the OCP, one for no tape test

light indication, and one for noisy measurements. It should be

noted that the GFE Octopus cable and the NAA adapter cable used

for this test were not flight hardware.

PROBLEM - Medical Data _CClU±_iLion""-"" oy°.....__rr, ,_o_T-_,,,o_=**_.r--_'1^_

MDAS was not installed until start of test so it would not be

damaged.

CORRECTIVE ACTION

Installed MDAS temporarily for test

DOCUMENTATION

OCP 8037 Squawk 12.

PROBLEM - No Tape Test Light Indication on MDAS.

Circuit breaker SEBI not closed.

CORRECTIVE ACTION

Closed circuit breaker

DOCUMENTATION

OCP 8037 Squawk 13

15-3



15. i. 1.3

!5.!.1.4

PROBLEM - Noisy Measurements

Measurements CJ0002J, CJ0066J, and CJ0067J were noisy. EO

had not been worked to supply B10 MED instrumentation signal
return wire.

CORRECTIVE ACTION

Added wires to pins 27 and 28 on J164, J165, and J166 per
E.O. 454701

DOCUMENTATION

OCP 8037 Squawk 14

TPS 8037-007

EO 454701.

PROBLEM - Pins Recessed i, 4, 8, and 9 of Jl01 of MDAS.

Noticed after OCP 8037 while in BME removing tape.

CORRECTIVE ACTION

Squawk in data pack and notified NASA. Repair or replacement

required before reinstallation in CSM.

DOC UME NTA TION

Squawk one in data pack.

O
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15. i. 2 TPS ( ) - Experiment M-IA (Cardiovascular Conditioning)
Stowage Fit Checkout

SCOPE

This test is to verify the spacecraft stowage fit of the experi-
ment M-IA lower body vascular support, GFE part number
EC30155.

RESULTS

The stowage fit checkout of experiment M-IA has not been per-

formed due to nonavailability of the spacecraft flight stowage

foam. The stowage fit is scheduled to be accomplished during

the crew compartment Fit & Function Checkout.

15.1.3 TPS( ) - Experiment M-4A (Inflight Phonocardiogram)

Functional Checkout

SCOPE

This test is to verify the functional operation and to demonstrate

the spacecraft compatibility of the experiment M-4A phono-
i a'_ A i i I'_i_ ----1 _-" .... '1cardiogram transducer (GFE part number iv_,,_; _u _i_i_

conditioner (GFE part number i03070) with the medical data

acquisition system.

RESULTS

The functional checkout of experiment M-4A has not been per-

formed due to misplacement of the GFE phonocardiogram

transducer at NAA-Downey. The functional checkout is

_c_u,ed-_^_ ' to be acco'_p1{sh_d........ during OCP-0130 (Mission Profile)

15. i. 4 TPS ( Experiment M-5A (Bioassays Body Fluids)

Stowage Fit and Functional Checkout

SCOPE

These tests are to verify the spacecraft stowage fit of the experi-

ment M-5A equipment and to demonstrate the compatibility of

the experiment quick-disconnects with the spacecraft operational

urine system.
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15.1.5

15.1.6

RESULTS

The stowage fit and the functional quick-disconnect compatibility

checkout of experiment M-5A has not been performed due to an

uncompleted spacecraft stowage configuration. The stowage

and quick-disconnect compatibility checkout is scheduled to be

performed during the crew compartment Fit &_ Function

Checkout.

TPS ( } - Experiment M-9A (Human Otolith Function)

Stowage Fit and Functional Checkout

SCOPE

These tests are to verify the spacecraft stowage fit of the

experiment M-9A equipment and to demonstrate the compatibility

of the experiment operation with the spacecraft lighting conditions

and the operational 16 mm sequence camera.

RESULTS

The stowage fit and functional checkout of experiment M-9A has

not been performed due to nonavailability of the CFE experiment

bracket, spacecraft lighting, spacecraft couches and stowage

foam. The functional checkout and experiment alinement will

be conducted after these items are available. The stowage fit

is scheduled to be accomplished during the crew compartment

Fit & Function Checkout.

TPS ( ) - Experiment M-12 (Exercise Ergometer) Stowage

Fit and Functional Checkout.

S_PE

These tests are to verify the spacecraft stowage fit of the exper-

iment M-IZ equipment and to demonstrate the functional opera-

tion of the ergometer assembly (GFE part number EC30154)

with the medical data acquisition system.

RESULTS

The stowage fit and functional checkout of experiment M-I2 has

not been performed due to nonavailability of the spacecraft CFE

flight stowage and operational bracket. This bracket will not be

available until late August 1966 at KSC.
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15.1.7

15.1.8

15.1.9

TPS ( ) Experiment S-5A (Synoptic Terrain Photography)

Stowage Fit Checkout

SCOPE

This test is to verify the spacecraft stowage fit of the two exper-

iment S-5A film magazines, GFE part number SEB33100030.

RESULTS

The stowage fit checkout of experiment S-5A has not been per-

formed due to nonavailability of the spacecraft flight stowage

foam. The stowage fit checkout is scheduled to be accomplished

during the crew compartment Fit & Function Checkout.

TPS ( ) - Experiment S-6A (Synoptic Weather Photography)

Stowage Fit Checkout

SCOPE

±nls test is to .....:_-- Lii_ o_u_se _**e two exper-

iment S-6A film magazines, GFE part number SEB33100030.

RESULTS

The stowage fit checkout of experiment S-6A has not been per-

formed due to nonavailability of the spacecraft flight stowage

foam. The stowage fit checkout is scheduled to be accomplished

during the crew compartment Fit & Function checkout.

TPS ( ) - Experiment T-3 (Inflight Nephelometer) Stowage

Fit Checkout

SCOPE

This test is to verify the spacecraft stowage fit of the experi-

ment T-3 aerosol particle analyzer, GFE part number

_:A5506_-6.

RESULTS

The stowage fit checkout of experiment T-3 has not been per-

formed due to nonavailability of the spacecraft flight stowage

foam. The stowage fit checkout is scheduled to be accomplished

during the crew compartment Fit & Functional Checkout.

_,TO Systems Engine_.r. AS-204 gxperiment:s Spacecraft Ngr.
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15.2

15.3
15.A

There are no reliability inputs applicable to the Experiments section of

the CARR report.

_ "Reliability Project Engineer
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15.5 WAIVF.RS, SCN'S AND RFC'S -EXPERIMENTS

The following waivers, SCN's and RFC's for CSM 012 are pending

or open as of lO June 1966:

CARR NO. WAIVER/SCN/RFC NO.

15.5.1 SCN 4

(SID 62-1002)

SUBJECT

Scientific Real

Time Data

Transmission

STATUS/RE_APES

Delete Requirement
Pendin_ NASA

Approval

15.5.2 SCN A2

(SID 64-1080)
Experiment M-1A New Configuration

Pending NASA

Approval

15.5.3 SCN A3
(SID 64-1080)

Experiment M-12A Revise Installa-

tion; NAA to
Submit ECD

15.5.4 SCN 45

(SID 64-1080)
Experiment M-5A Add Additional

I_B units; _!AA
to Submit ECP

DI"]] /_I O_OAlg

RID O-L_-5A-3
(SID 66-IA2)

Implementation
Plan

_1A_ aPending _
Direction

15.5.6 RID OIA-6-EX-2 Experiment M-AA Add 2 "Tee" Adapters

Awaitin_ MCR Release

15.5.7 RID 014-O6-EX-7 Scientific

Compartments

Add Lables - Awaitin_

MCR Release

15.5.8 ECP TBD F_qoeriment M-SA NAA & NASA Resolvin_

Inflight Stowage of
TTuSVMB Units

Engineering Manager

Project _gineer

15-15


